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ECONOMIC 


TRIPARTITE INDUSTRIAL COOPERATION BETWEEN EAST, WEST 


Tokyo DIGEST OF JAPANESE INDUSTRY AND TECHNOLOGY in English Ne 164, 1981 


pp 29-35 


[Article by Teruji Suzuki, executive advisor, the Japan Association for Trade 
with the Soviet Union and Socialist Countries of Europe (SOTOBO) ] 


[Text] 


General Trends of Tripartite of 
Industrial Cooperation 








Ever since the beginning of East-West industrial co- 
operation, such activity has centered around large-scale 


term, although a more accurate term in view of the E,;st- 
West aspect of such projects would be “tripartite indust: ial 


plant exports from Western enterprises in a variety of Cooperation between the East and the West.” 


fields. Rarely has this type of project involved third party 
countries in a tripartite relationship. The reason for this 
can be seen in both the belief that such activities are not 
economical and the fact that compared to the two major 
parties to such projects, there are many unknown and 
unpredictable areas concerning the capabilities of the 
third party country. Having to beur the risks entailed by 
these unknowns has created an unfavorable business 
chmate for such relationships. 

These tripartite relationships go beyond merely pro- 
viding cooperation in the market of a third country 
(usually a developing country). They represent an in- 
herent regional expansion of East-West economic co- 
Operation. 


If not viewed in thes light, such tripartite projects 
would appear quite similar to the various multi-national 


projects presently being carried out by businesses of the 
advanced countries in developing countries, thus losing 
their uniqueness as trip irtite projects. Normally. a tn- 
partite cooperative p:oject is said to be one in which a 
least three parties of differing nationalities and differing 
economic and technological levels join in international 
cooperation. While this type of project can be thought 
of as being a form of conventional international trade 
which centers around economic aid, the differing nature 
of third party markets in such East-West cooperative 
projects calls for new ideas and methodology in whai 
could be thought of as a new international economic 


Such East-West tripartite cooperation began in te 
form of bilateral relationships and entered a period of 
growth after the 1960s. Both economic and political 
factors were involved in this growth. 

International trade and cooperation between the Wet 
and the East, wherein the Eastern nations possess only 
currencies, has continued in the form of periphersl 
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their own regions was 4 innovative international economic 
development and represents both an economic problem 
as well as an important political problem. 











in a discussion of tripartite cooperation. the term third wnigue features of this form o: int-rnat: onal cooperation. 
purty country is used to indicate any of the many devel- It 5s a iorm of cooperation in whict political consideza- 
oping countnes rather than a country outside of the region ons must accompany ecomcnic coasd:tations, so that 
of the East and the West. as the term usually indicates. governmental agreements become cosectial if th form 
Unlike previous East-West cooperations. tripartite preyects of project is to succeed. 
icvolvnig countnes in this region require more than The term tripartite itself is Grpwted with a certam 
merely satisfying a set of economic conditions “hey call view of nations and their wicrrelations. If we consider 
for the conssderation of political efforts required to fill’ the nations of the East and the West we see of course that 
the existing cultuzal and development level gaps. This both groups are in the grcup of Norihern nations, and in 
pelitical effort should sire on 2 govermment-to-govem- contrast we can say that the third party partner would 
ment basis to eliminate to some degree the unknown be referring to a nation in the Southern group. including 
elements encountered in such cooperative efforts, pro- nations in a very broad region encompassing Asia, Africa, 
viding a stable business covtscnmnens. Ua guneeal, Gils) ane che Anneetess. 
is implemented by the working out of framework agree-' The selection of a trading partner in this region is not 
ments by the governments of two or more nations. If} made on economic grounds alone. Since the nations of the 
this is not done. information concerning such industrial’ Eas: and the West have a stake im the nations of the 
cooperation is not available to individual enterprises. South, cooperation with such nations as a third party 
resulting m an information gap. In such a situation, - partner must be based on a mutual agreement with 
dividual companies could engage potential buyers without coexistence as a prerequisite. 
realizing that they are taking msks which they cannot There is an added political significance to tripartite 
atford. 


The Socialist countries used economic aid as a part jy beneficial economic relationship, this must be ac- 
of their foreign policy after the end of the Second World companied by mutual political dependence. As long is 
War, based on their ideology which supports selfdeter- there are political confrontations between the East and 
mination and freedom from colonialism. Today, however, West, there is no reason for East-West industrial cooper- 
they are making the decision to provide economic aid ation to develop. 
based on practical economic considerations as well as. The major gains that a third nation can make from 
the political climate in the tareet nation. In general, tripartite cooperation is in funding and technology and 
economic aid is based on an agreement between two it is nations which can gain in these areas that are prime 
nations to determine the details of the economic, scienti- candidates for such projects. This is the the 
fic, and cultural cooperation. In addition to these asvects, potential for such projects in North Africa and Asia is 
details of soft aid such us loans and free technological high 
aid are determined. 


While the foreign policy approach of the Socialist Different Motives by Country 
countries to developing nations after the War was clearly 


one of a “protector”. the imternational situation of 
developing nations today has become more complex. The countries which the Soviet Union and China 
Aiming at national and ecowomic independence, the select as partners in such economic aid projects are 
developing nations are faced with the necessity to engage often chosen based on political considerations 
in a pluralistic foreign policy. They already have the two nations. 
recognition that the Socttists are not their only bene- On ; 
factors and this is the difficulty of clearcut understand- former colonial or capital «exporting nations such 
ing current North-South problems. United Kingdom and France and 
Tripartite cooperation is the meeting ground of the available 
East-West and North-South problems. two issues which political presence in these countries. 
are usually discussed separately, and this is one of the true of the foreign policy with respect developing nations 
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that evolved from what was the cold war. 


However, as we entered the 1960s this two-dimensional 
confrontation of East and West over 2elf<determinatior 
and anti<colonialism in the South became morr complex, 
resulting in multilayered international relations with the 
North-South problem becoming more separated. 

The first conference of UNCTAD (formed in 1964) 
which was attended by members from 77 nations of the 
South was 2 significant confrontation for both the West 
and the East nations who have taken in the past the 
position of protector of self-determination. 

The multipolarization of the North-South problem 
resulted in a change mm the general attitude of the Northern 
nations with respect to nations in the South. That is 
nations of both the East and the West came to modify 
their cold war type of foreign aid to give more consider- 
atwon to geopolitical conditions as well 25 economic prin- 
ciples. Competition among the advanced nations for 
resources became particularly intense. 

If the nations of the East and the West use geopolitical 
and economic conditions on which to base economic 
aid and cooperation, the area for coexistence and cooper- 
ation of the East and the West has potentially increaved. 

When we consider the complex conditions in devel- 
oping nations, where constant Iccal conflicts occur, 
we see both the possibilities and limitations of East-West 
cvoperation in these nations. 


The 1960s saw a split in the foreign policies of the 
Soviet Union and China. China began a more aggressive 
policy towards the developing countries of Africa. 

However, in spite of the changes in China's policies 
towards the outside world, it is still geopolitically part of 
Asia im general and Southeast Asia in particular. People 
of Chinese origin have emmigrated to various countries of 
Southeast Asia, greatly influencing the economies of those 
countries. These overseas Chinese are an extremely signi- 
ficant factor in Asia 

Until 1970, China regarded the racial Chinese living 
outside of China's borders as part of the Chinese People, 
making an issue of this inside China as well as out. This 
must be thought of as an expression of the Chinese desire 
to place the overseas Chinese in Asia under the influence 
of the Chinese government. 

This was a partial cause of the antiChinese violence 
that occured in Indonesia and Malaysia in the 1960s 
and a factor in the Chinese change in foreign policy with 
respect to Southeast Asia in the 1970s. 

However, the economic power of the overseas Chinese 
remains at strong as ever. This overseas Chinese issue 
must, of course, be fully understood if East-West tripartite 
industrial cooperation is to work in Southeast Asia 





New Style International Cooperation 





Thus tripartite industrial cooperation is a new, un- 
known form of international cooperation. It differs fror 








the more conventional and easier to manage forms of 
trade, in that the parties involved in the relationshps 
must, basically through their own efforts, strive to gai an 
understanding of the unknowns 

However, if basic trade-+elated condivions are not met, 
this form of cooperation tends not to succeed 

This ss of course true for the case of Japan and other 
examples can be found easily in the nations surrounding 
Japan. The season for this is clearly an information gap 
which does not allow risks to be predictec, resulting in 
the parties concerned meking decisions based on cor-ven- 
teonal trade considerations 

The former colonial countries of Great Britain and 
France have developed uniquely friendly relationship to 
support their dealings with former colonial states. In 
answer to this, nations of the East have formed a number 
of fnendly relations to formalize arrangements of econo- 
mic aid with various developing nations. Cooperation 
agreements with third nations are often thus included 
not only economic aid but also scientific and cultural 
cooperations 


In addition, recent agreements between Easi and West 
powers have included agreernents on the promotion of 
industrial cooperation with developing nations. This 
usually does not take ‘he form of specific details but is 
left in terms of general principles, the internal laws of the 


individual nations bearing great importance. 
In the case of the Socialist nations in particular, the 


position of international law dominant over domestic 
aw is recognized as a principle of legal order, internal 
laws will give special consideration to such industrial 
cooperation stipulated by agreements. 

In addition, although it is only a general rule, if 
grounds for mutual benefit are decided by government 
agreements, they form the basis of settlements of con- 
fhicts, should they arise. Thus, agreement between govern- 


ments is an important part of tripartite industrial co- 
operation 





Future Direction of the Project 








An East-West tripartite industrial cooperation project 
must deal with not only differing systems in the East 
and the West but also be able to cope with the cultural 
and economic development level differences encountered 
in the third country. From the standpoint of safety 
compared with conventional international trade, the 
number of governing factors multiplies. 

One such area concerns differing cultures, where both 








the East and the West partners m the relationship have a 
European cultural background and the third party is a 


nation m 2 multui<ultural region. In these cases. it os 
extremely mportant to the success of the entire project 
that these many factors can be accommodated from 
within the enterprise itsel! 

While « is easy for a French company to provide 
industrial cooperation tw a former French controlled 
nation. the same company would encounter difficulties 
in dealing with a former Britush holding. One wonders 
whether the Soviet Union or the Eastern European 
nauions who have traditionally had little contact with the 
nations of Southeast Asiz could understand and cope wth 
the cultural differences m thes area as well as such asues 
as that of overseas Chinese 

Tripartite industrial cooperation involving China. 
Ainca or the Islamic nations must be able to deal with 
the overwhelmung cultural problems posed by language 
working customs, business practices and differing social 
value systems 

Thus, while tripartite industrial cooperation, a new 
discipline born of international economic dynamics. 
represents a mutually beneficial relationship which is 
presumably built upon rational considerations, the actual 
implementation of such relationships must work also im 
harmony with the non<conomic elements of social and 
cultural target, lest the relationship be subject to a form 
of “cultural risk”, which could be termed the cost of 
culture 

Historically, when diectly faced with such multi- 
faceted cultures, for example, the Jews and Armenians in 
Europe and overseas Chinese in Asia especially, have 
handied the problem by specializing in transnational 
t ade. While at present it is thought to be quite easy to 
deal with these problems for a nation possessing many 
national or racial groups. this cultural cost might multiply 
for a homogemious society such as Japan 

For conventional forms of trade, Japan developed a 
unique system of general trading companies as a means of 
conducting international trade. This, | beleve, reflects 
fundamental economic and cultural solation of Japan 

When dealing with third countries in industrial co- 
operation projects however, the level of contact with 
differing cultures increases greatly. There are cases in 
which the number of related companies in the target 
country reaches several hundred. and in which the number 
of international team members reaches several hundred to 
ten thousand. This, | ‘eel. makes the cultural cost in 
such 3 project an important consideration Whether this 
is to be considered as only a cost or a problem to be 
handled by the third country partners depends on the 
nature of the tripartite project 


cso: 
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How to Narrow the Gap 





The East-West technocracy gap can be considered to 
be the result of East-West economuc cooperation over the 
past 20 years. The Sowet Union, with the exception of 
its great military power, is behind the West, especially mn 
the area of consumer technology. Technology transter 
between the East and the West im general focussed on tech 
nology transfer from West to East. At times, thes raped 
transfer met strong Opposition on both purely strateex 
grounds and as a part of a policy of economic watch 
tulness 

in spite of this transfer, the gap between the East 
and the West clearly continues to cust, particulary im con- 
sumer technology. The West had simply continued with 
more advanced technological developments while trans- 
fernng relatively older technology to the East 

Therefore, as long as the mutual dependency exists 
between the East and the West, the East will remain in 
its position of an importer of technology from the West 
in spite of the East's opening up of trade with the West. 
the past 20 years have continued to show a clear un- 
tavorable trade dDalance 

While it is natural for the nations of the East to wish to 
export the fruits of their imdustrialization to world 
markets, in the present situation between the East and 
the West this desire is met with limited satisfaction. 


if countries of the East and the West with clearly dif- 
fering levels of technology can cooperate each in its own 
field, mutual benefit can be achieved . Tripartite industrial 
cooperation is the ideal vehicle for such a relationship. 

This can be important on grounds of political benefit 
as well. That is, even if there is a limit to East-West 
economic cooperation, such cooperation can be achieved 
in spite of differing systems. the fundamental basis for 
the cold war itself. By virtue of continuing peaceful 
ooexistence and detente, the limitations have clearly been 
lessened, particularly at the end of the 1970s. However, 
there is at times the possibility of change. as seen in the 
US. economic sanctions taken with regard to the Afganis- 
tan incident. 

The North-South problem is one that the East and the 
West recognize as the same. in providing economic co- 
operation to the third countries of the South, | feel 
the maximum effort musi be made to elimimate elements 
of East-West confrcatation. That is, such cooperation 
should serve as a factor to maintain political peace. . 














SCIENCE AND TECHNOLOGY 


STATUS OF OFFSHOKE OIL, GAS EXPLORATION, DEVELOPMENT 





Tokyo JAPAN PETROLEUM & ENERGY WEEKLY in English Vol 16, Nos 46-47, 16, 23 Now 8&1 


pp 10-18 


[Text } 


(This is the fifth in a series on Japanese oil exploration and development. 


Editor) 


Japan's offshore oil and gas exploration in 1981 witnessed the drilling of seven 
wells, including two wells presently under way. This is far below the target of 
15 exploratory wells originally set in the Fifth Five-Year Plan for Domestic Oil 


& Gas Development formulated and published on July 26, 
of International Trade and Industry (MITI) (JPEW, July 30, 


1979 by the Ministry 


The distribution of these seven wells and the companies engaged in exploration 


activities are summarized below: 


- Two wells have been drilled and one well is being drilled in the Japan Sea 
off Niigata Prececture by New Japan Sea Exploration Co., 
Idemitsu Kosan, and Amoco Japan Exploration Co. on a 50:50 basis. 
the two wells completed was sunk off Naocetsu under MITI's Five-Year 
for carrying out stratigraphic drilling and hence was totally subsidized by 
the government, with New Japan Sea Exploration as the operator 


consignment contract with MITI. One well drilled 


a subsidiary of 


under a 


successful, testing 4,000 b/d of oil production. An appraisal well 
being drilled in this field and two more appraisal wells are planned by 


March 1982. Details of the three wells are shown below: 
Off Aga North 1LA-3 Well 


Location: 38°06 'S0"'N 
139° 09'25"E 





Drilling period: Spudded March 23, 1981; Ended April 


released June 8, 1981 


. Well depth: 2,200 meters (7,216 ft) 

. Water depth: 85 meters (279 ft) 
Rig used: Hakuryu Wo.2, Japan Drilling Co. 
Results: Successful 














s,, Naoetsi Nor mn ae, 
- Location 37 $5 25"'N 
135 19° LO"E 
Drilling period: Spudded june 23, 1981; Ended September 
released Settember 26, 1981 
- Well depth 4,09 meters (14,799 fe 
Water depth: 2i2 meters (095 ft! 
Rig used: Hakuryu No.5, Japan Drilling Co. 
Results: Dry 
Off Asa North 1A-< Weil 
Locatic 36°07 "11"N 
2) 
139° id’ Z E 
. Drilling Spudded October 29, 1961, and is 
Grilled 
. Well depth (target 1,700 meters (5,576 ft) 
. Water depth: 93 meters (305 ft) 
Rig being used: Hakuryu No.2 
ne well was completed sarly in 1981 off Tomakomai, 
Hokkai Co., a subsidiary of japan Petroleum Exploration Co. 
was the eighth exploratory weil drilled in this area by 
one of them (Yufutsu B-2 well) confirming that the Yufutsu 


promising potential gas dceposits. 





Off Yufutsu B-< Well 
Sen cane 
. Location: £2 <) 55""N 
141° 26'0O9"E 
Drilling period: Spudded November 11, 1980; 
released February 26, 1961 
. Well depth: 3,563 meters (11,752 ft) 
. Water depth: 51 meters (167 ft) 


Hakuryu No.2 
Ory 


. Rig used: 
. Results: 


One well 
by North 
as shown 


Shelf Oil Co., 


Details of the well 


Ended 


was completed around mid-196: off Kashiwazaxi, 
Japan Continental 
below: 


are shown below: 


af 
sd, 


presentiy being 


Hokkaido by Jjapex 
(\jJapex). 
the company, 


This 
with 


structure has 


January 19, 


1981; 


Rig 


Niigata Prefecture 
a subsidiary of Teikoku Oil Co., 








Drilling period: Spudded May 8&8, 1981; Ended June 13, 1981; Rig released 
june 19, 1961 


Well depth: 2,705 meters (8,872 ft} 
Water depth: 39 meters (126 fr) 

Rig used: Hakuryu No.5 

Results: Dry 


- Stratigraphic drilling of one well has been completed early in 1961 off 
Miyako Island, Okinawe, under MITI's Five-Year Plan, with Teikoku Oil Co. 
as the operator. 


stratigraphic Drilling 





Location: 22° 46 20°°N 
12541 °*9"t 


Drilling period: Spudded December 21, 1960; Ended February 20, 1981; Rig 
released March 6, 1961 


Well depth: 3,711 meters (12,172 ft) 
Water depth: 286 meters (938 ft) 
Rig used: Hakuryu No.5 


- One well is now being drilled in the subzone No.7 of the East China Sea 
continental shelf between Japan and ROK under the joint jJapan-ROK oil and 
gas development agreement, with Hamilton Brothers as the exploration 
operator (ard ith Nippon Oil Exploration Co. as the exploitation operator), 
as shown below: 


]DZ Vil-2 Well ‘joint development subzone No.7) 





Location: 30°23'12"N 
126°27°33"E 

Drilling: Spudded October 5, 1961, and is presently being 
drilled 

Well depth (target): 4,200 meters (13,780 ft) 

Water depth: 50 meters (262 ft) 

Rig being used: Hakuryu No.5 


MITI launched its Fifth Five-Year Plan in April 1960 for exploration and 
development of oil and gas resources on the Japanese continental shelf and 
slope, with the government playing a leading role in extending financial 
assistance. Under the iive-year plan, a total of 75 exploratory weils will be 
drilled during the fiscal 1960-1964 period with an estimated total expenditure 
of ¥160,360 million ($700 million) — with the government spending ¥29,770 








million ($129 million) for reconnaissance surveys and stratigraphic drilling and 
the private sector spending ¥130,590 million ($568 million), which includes 


financial aid from the governmental Japan National Oil Corp. totaiing ¥96,780 
million ($421 miliion), for geophysical exploration and exploratory drilling. As 
tepped-up exploration activities, it is expected that Japan's 


a result of these s 
l and gas production will reach 5.7 million kl {nearly 100 thousand 
n equivalent by 1985. 


In addition to the above offshore activities, the five-year plan also envisages 
Grilling of 50 onshore exploratory wells and capital expenditures totaling 
¥36,540 million ($160 million), including ¥18,340 miilion ($80 million) of 
government funds, with oil and gas production expected tc reach 2.3 million kl 
(40 thousand barrels per day) in oil equivalent by 1985. 


Japan's continer ntal shelf (with water depths up ‘to 200 meters; 656 ft) is 

o nave a sedimentary basin covering an area of about 150,000 sq km 
(37° nit iian acres), while the continental slope (with water depths of 100-2,000 
meters) is believed tec have a sedimentary basin covering about 220,000 sq km 
(54 million acres). According to the latest revised estimates published in July 
1979 by the Development Committee of the Petroleum Council, an advisory body 


to the Minister of MITI, the Japanese continental shelf/slope, at water depths 
of 500 meters (1,640 ft) or less, is estimated to have recoverable cil and gaz 
reserves totaling 1.3 billion ki (8.2 billion barrels) in oil equivalent. 


Japan's offshore exploration activities date back tc 1958, when Japex started 
drilling offshore wells in the Japan Sea off Tsuchizaki, Akita Prefecture, using 
the rig “Hakuryu No.1" which is operable in water depths of 33 meters (108 ft) 
or less. By 1968, a total of 42 wells had been drilled off Akita and Niigata 
Prefectures, with a combined depth drilled totaling 77,997.7 meters (255,832 ft). 


However, full-fledged offshore exploration was started in 1971, when Japex 
Offshore and Idemitsu/Amoco jointly began drilling exploratory wells off Akita. 
using the rig “Hakuryu No.2" (operable in water depths up to 200 meters), 
while Nishi Nihon Sekiyu Kaihatsu (a 50:50 joint venture of Shell and 
Mitsubishi-group companies which was later reorganized into the present Shin 
Nishi Nihon Sekiyu Kaihatsu) began exploratory operations off Shimane 
Prefecture, using the rig Ocean Prospector. 


Shown below are the number of exploratory wells sunk on the Japanese 
continental shelf on a year-by-year basis. A total of 123 wells will have been 
drilled by the end of 1981, including two wells presently being drilled: 








Calendar Year Annual Cumulative 











Up to 1968 - £2 
1969 & 1970 - 42 
1971 4 46 
1972 10 56 
1973 ll 67 
1974 11 78 
1975 4 82 
1976 2 84 
1977 8 92 
1978 10 102 
1979 6 108 
1980 8 116 
1981 7 123 


Cumulative offshore exploration expenses during the period from fiscal~ 1971 
through 1980 totaled ¥110,828 million ($482 million), while offshore development 
expenditures during the same period totaled ¥20,895 million ($91 million). 


Japan's first substantial offshore oil and gas production began in September 
1976 in the Aga Field, off Niigata, which had been jointly developed by Japex 
Offshore and idemitsu/Amoco. The Aga Field's oil and gas production in fiscal 
198C averaged 1,140 b/d and 38.7 MMscfd, respectively. 


As reported previously (JPEW, October 26 - p.10), preparations are now under 
way jointly by Teikoku Oil, Esso Sekiyu Kaihatsu and East Japan Oil Develop- 
ment, a Toa Nenryo Kogyo subsidiary, for commercial procuction of natural gas 
to begin in early 1984 at the Iwaki Field, in the Pacific Ocean off Fukushima 
Prefecture. The first gas field to be discovered on the Pacific side of the 


Japanese continental shelf, the Iwaki Gasfield is estimated to have total 
recoverable reserves of 3.5-5.5 billion cubic meters (120-190 billion cu ft). On 
May 19, the three companies signed an agreement with Tokyo Electric Power Co. 
to supply 1.2 million cubic meters per day (42 MMscfd) of gas and 40 ki/day 
(250 b/d) of condensate, over a 10-year period starting in February 1984, to a 
thermal power plant now under construction at Hirono, Fukushima Prefecture. 


Shown below is Japan's domestic oil and gas production on a year-by-year 
basis during the past twelve years: 








Crude oil/natural gas liquids production, 1,000 kl 





















































Onshore* Offshore 
Teikoku Japex Offshore/ 

Fiscal Year apex Oil Others Subtotal ldemitsu/Amoco Total 
1969 335 478 75 888 - 888 
1970 381 £52 68 901 - 901 
1971 392 413 62 867 - 867 
1972 10 361 60 831 - 831 
1973 408 348 62 818 - $18 
i972 £01 302 53 756 = 756 
1975 366 277 56 699 - 699 
1976 343 223 52 618 72 690 
1977 301 205 44 550 122 672 
1978 278 17 “5 £94 115 609 
1979 264 155 41 £60 91 551 
1980 242 115 _55 415 _ 66 481 

Cumulative 4,121 3,500 676 8,297 466 8,763 

(*) Includes a small offshore production from 42 wells drilled in shallow » 
waters during the fiscal 1958-1970 period. 

Natural gas production, million cubic meters 

Onshore Offshore 
Teikoku Japex Offshore/ 

Fiscal Year japex Oil Others Subtotal Idemitsu/Amoco Total 
1969 419 615 1,22] 2,258 - 2,258 
1970 509 639 1,240 2, 388 - 2,388 
1971 545 680 1,2i1 2,439 - 2,439 
1972 613 748 1,151 2,512 - 2,512 
1973 697 815 1,104 2,616 - 2,616 
1974 732 743 1,031 2,506 - 2,506 
i975 751 710 985 2,446 - 2,426 
1976 713 630 972 2,315 289 2,604 
1977 693 566 879 2,158 617 2,775 
1978 636 477 912 2,027 550 2,583 
1979 600 411 861 1,872 479 2,351 
1980 583 380 784 1,752 399 2,151 

Cumulative 7,499 7,437 12,353 27, 289 2,340 29.629 




















(Source: Petroleum Producers Assciation of Japan) 








Japex Offshore, Ltd./Idemitsu Oil Development Co./Amoco Japan Exploration Co. 





Japan's full-fledged offshore oil and gas exploration and development activities 
Started in July 1968, when a basic agreement was signed between Japan 
Petroleum Exploration Co. (Japex) and Idemitsu Kosan Co. to jointly undertake 
the exploration and development in the Japan Sea off Akita, Yamagata and 
Niigata Prefectures. 


Consequently, the two companies established their respective subsidiaries — 
Japex Offshore, Ltd. (formed on May 20, 1971) and Idemitsu Exploration Co. 
(Japan Sea) (formed on January 26, 1971, and was renamed Idemitsu Oil 
Development Co., effective July 14, 1976) to promote the joint exploration/de- 
velopment project. Later, on June 7, 1971, Amoco Japan Exploration farmed in 
Idemitsu to acquire a 50% of Idemitsu's share in the project. Thus, the joint 
operation is now being carried out by Japex Offshore, Idemitsu Oi) Development 
and Amoco on a 50:25:25 basis, with Japex Offshore as the operator. 


On March 2, 1979, Idemitsu Oil Development estahlished its subsidiary, Oga Oil 
Exploration Co., to promote exploration in an area off Kotokawa, Oga 
Peninsula, with japex Offshore on a 50:50 basis. On March 3, 1980, Idemitsu 
Oil Development established its subsidiary, Niigata Oil Development Co., to 
promote exploration in an area off the mouth of the Shinano River, with Japex 
Offshore, Niigata Oil and Amoco sharing the -working interest on a 50:25:25 
basis. 


A total of 16 exploratory wells were drilled under the joint operation program 
during the period from June 1971 through July 1980, as shown below. Oil and 
gas discovery was made in the Aga Field, which started commercial production 
on September 27, 1976, at the initial rate of 350 kl per day (2,200 b/d) of oil 
and 1.75 million cubic meters per day (62 MMscfd) of gas. 

















Drilling Total Depth 
Company Location Spudded/Ended Rig Released Meters Feet Results Rig Used 
Japex Offshore/Idemitsu Oil Development/Amoco (50:25:25) 
. Off Yurt North Si#] 1399S6"1S"E June 14, 1971 Sept.6, 1971 4,015 13,169 Dry Hakuryu #2 
39° 40°'42"N = Ag. 3], 1971 
. Off Akita North SI#1 139059°S2"E Sept.12, 1971 Oct.30, 1971 3,003 9,850 Dry Hakuryu #2 


41° O"N et. 19, 1971 


. Off Aga Sifiea 139°07°2c"E  Dec.10, 1971 Mar.2, 1972 3,505 11.496 Successful Hakuryu #2 
38°02'18"N = jan.22, 1972 

. Off Aga S$1#2 139908'22"E Mar.5, 1972 July 21, 1972 4,574 15,003 Successful Hakuryu #2 
36° 03'34"N June 25, 1972 

. Off Aga Sia} 139°05'S7"E july 23, 1972 Sept.9, 1972 3,511 11,516 Swecessful Hakuryu #2 
38°02°S7"N = =Aug.20, 1972 

. Off Age Si#s 139906 'S3"E Sept.11, 1972 Oct.8, 1972 2,400 7,872 Swecessful Hakuryu #2 
38°02'21"N Sept.24, 1972 

. Off Age Si#6 139°06'07"E  Nov.1S, 1972 jJan.8, 1973 2,400 7,872 Successful Hakuryu #2 
38°0'01"N = dDec..8, 1972 

. OFF Age Si#Se 139°04 '48"E jan.10, 1973 Mar.8, 1973 3,445 11,300 Successful Hakuryu #2 
38°02'26"N  Feb.21, 1973 

. Off Yuri Central SI#) 139956 '27"E Mar.15, 1973 May 3, 1973 2,771 9,069 Dry Hakuryu #2 
39°3%6'32"N = ss Apr.il, 1973 

. Off Noshire Sim 139°29'13°"E = May 6, 1973 Jume 14, 1973 2,360 7.741 D Hak ' 
40°09'02"N june 7, 1973 hd eine oe 


- Continued on next page - 
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Drilling Total Depth 











Company Location Spudded/Endec Rig Releases Meters Feet Results Rig Used 
jJapex Offshore/idemitsu Oil Dewelopment/Amoco (50:25:25) (cont'd) 
. Off Shona: SI#l 199°28°32°E 9=—s- Mar.28, 1974 Apr.30. 1974 2,004 6,573 Dry Hakuryu #2 
O6°S8"N 39 Apr.17, 197% 
. Off Aga Sl#7 139°O7"2S°E May 5S. 1974 june 2, 1974 2,300 7,544 Ory Hakuryu #2 
38°OS'37"N May 19, 197% 
. Off Asana: SI#1 139°S6"OO"E += Sept.1. 1977  Sept.22, 1977 2,007 6,583 Dry Hakuryu #4 
£0°O8"21"N = Sept.19, 1977 
. Off Kamaya Sif! 199°S7"O7"E 9 Sept.24. 1977 Oct.24, 1977 2,306 7,564 Dry Hakuryu #4 


£0°07"22"N = Oct.10, 1977 
Japex Offshore/Oga Oil Exploration (50:50) 


. Off Kotokawa Sif! 139°SO"37"E = Feb.28, 1979 Apr.5, 1979 2,300 7,544 Ory Hakuryu #4 
<0°O100"N Mar.30, 1979 


japex Offshore/Niigats Oil Dewclopment/Amoco (50:25:25) 


. Off Shimano River Sift 139°02°SS"E Mar.30, 1980 Oct.6, 1980 5.315 17,433 Dry Hakuryu #5 
OO"S}"N = july 27, 1960 


japex Offshore, Ltd. 





As referred to above, the company was established on May 20, 1971, as a 
subsidiary of Japan Petroleum Exploration Co. (Japex), to undertake the explo- 
ration and development off Akita, Yamagata and Niigata Prefectures, jointly 
with Idemitsu Oil Development and Amoco Japan Exploration, with Japex Offshore 
holding a 50% working interest in the joint project. 


in addition to the operation outlined above, Japex Offshore presently holds 
equity shares in other Japanese exploration and development companies listed 
below: 


(A) 


(B) = Japex Offshore’s capital investment in companies, as of July 1, 1981, 
¥million 


Paid-up capitalization of companies, as of July 1, 1981, ¥million 


(C) = % Share of equity capital held by Japex Offshore, as of July 1, 1981 


wo ww © 
Japex Sumatra Co., Ltd. 3,175 160 5.0 
Japex Rantau Ltd. 684 37 5.5 
Japan Oil Sands Co., Ltd. 3,641 60 1.6 


Japex Offshore, Ltd. is now capitalized at ¥5,963 million ($25.9 million). Listed 
below are 15 shareholders of the company as of July 1, 1981: 








¥ Million % Share 
Japan National Oil Corp. 2,767.00 46.4 
Japan Petroleum Exploration Co. 2,141.32 35.9 
Mitsui & Co. 159.80 2.7 


- Continued on next page - 
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¥Million *Share 











Toyo Oil Development Corp. 159.80 2.7 
Mitsubishi Gas Chemical Co. 111.86 1.9 
Tohoku Electric Power Co. 111.86 1.9 
Mitsubishi Petroleum Development Co. 92.3 1.6 
Marubeni Corp. 91.3145 1.5 
Sumitomo Corp. 79.9 1.3 
Sumitomo Metal Industries, Ltd. 79.9 1.3 
Nippon Yusen K.K. 68.4855 1.1 
Teikoku Oil Co. 31.96 0.5 
Mitsubishi Corp. 22.50 0.4 
Mitsubishi Mining & Cement Co. 22.50 0.4 
Mitsubishi Heavy Industries, Ltd. 22.50 0.4 

5,963.00 100.0 


Idemitsu Oil Development Co. 





The company was originally established on January 26, 1971, as Idemitsu 
Exploration Co. (Japan Sea) Ltd., a subsidiary of Idemitsu Kosan Co., to 
promote the exploration and development in a Japex-held area in the Japan Sea 
off Akita, Yamagata and Niigata Prefectures, jointly with jJapex Offshore, Ltd. 
and Amoco Japan Exploration, with Idemitsu and Amoco holding a 25% working 
interest each in the joint project. 


The company was renamed Idemitsu Oil Development Co. under the reorganiza- 
tion of the .demitsu group of companies announced on July 14, 1976, so that 
Idemitsu Oil Development, as an oil exploration/development arm of Idemitsu 
Kosan, supervises all of Idemitsu group's oil exploration and development 
operations both at home and abroad, while carrying out the joint production of 
the Aga Field, off Niigata Prefecture, and further joint exploration with Japex 
Offshore, Ltd. as outlined above. The company is now capitalized at ¥6,466 
million and is whilly owned by Idemitsu Kosan Co. 


Idemitsu Oil Development Co's exploration activities in overseas areas are out- 
lined below: 


In August 197S, Idemitsu Oil participated in an offshore exploration program in 
the Gulf of Tongking in southern China, where 30 companies jointly conducted 
exploration of an area (26,600 sq km; 10,270 sq mi), with Amoco as the opera- 
tor. In May 1980, Idemitsu Oil participated in an onshore exploration program 
in western Kalimantan, where eight companies are jointly conducting explora- 
tion, with Pertamina as the operator. Idemitsu South America Oil Exploration Co. 
was established in January 1981 as Idemitsu Oil's subsidiary, to promote ex- 
ploration in Brazil, jointly with Elf, AGIP, and BP. 


Idemitsu Oil Development Co's equity interests in its subsidiaries as of July 1, 
1981, were as follows: a 59.9% interest in New Japan Sea Exploration Co. capi- 
talized at ¥11,790 million; a 53% interest in Niigata Oil Development Co. capi- 
talized at Y¥660 million; a 53% interest in Oga Oil Exploration Co. capitalized 
at ¥180 million; a 79.1% interest in Idemitsu South America Oil Exploration Co. 
capitalized at ¥215 million. 

- Continued next week - 
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EXPLORATION IN THE JATAM SEA 


(Japex Offshore/idemitsu/Amoco Joint Operation) 
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SCIENCE AND TECHNOLOGY 


FINAL WORK UNDER WAY ON SELECTION OF Y-XX PARTNER 


Tokyo JPE AVIATION REPORT-WEEKLY in English No 548, 25 Nov 81 pp 3-4 


{Text } 


The Japanese aircraft induscry is going ahead with the 
final work on selection of a foreign partner in the develop- 
ment of the Y-XX 150-seat commercial transport aircraft. 


Managing directors of three major airframe manufacturers-—- 
Mitsubishi Heavy Industries Ltd., Kawasaki Heavy Industries 
Ltd. and Fuji Neavy Industries Ltd.--left for the United 
States in mid-November to consult with leaders of the Boeing 
Co. and McDonnell Douglas Corp./Fokker group on details of 
their proposals for the Y-XX, At the same time, the Civil 
Transport Development Corp. sent a working-level mission to 
the USA to investigate future demand for 150-seat transport 
aircraft with visits to United Air Lines and Delta Air Lines, 
promising purchasers of such aircraft. 


The consultations with candidates for the Y-XX partner- 
ship and the market survey will serve as the basis for the 
industry's decision on the selection expected by the end of 
this year 


Under the present circumstances, the industry is likely 
to select Boeing as the partner, provided that its terms for 
joint aircraft development with Japan turn out to be the 
same as those of the McDonnell Douglas/Fokker group and Airbus 
Industrie, another candidate, sources say. This is because 
the Japanese industry has been proceeding with the joint 
development and production of the Boeing 767 (Y-X) with the 
.S, aerospace giant. Boeing has proposed the 7-7 as the 
Y-XX for joint development with Japan. But doubts are lieft 
about sharing of profits and other terms for the joint venture. 


The three Japanese firms' managing directors were to 
confer with President R.W. Welch and Vice President J.F. 
Sutter of Boeing Commercial Airplane Co. on these questionable 
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points. They will propose that Japan take part in all 
development, production and sales phases for the new aircraft 
with the participation ratio at 20 percent. Another task is 
to confirm whether Boeing will really go ahead with the 

7-7 project. 


The McDonnell Douglas/Fokker group's terms for the 
development of the MDF-100 as the Y-XX are said to be more 
favorable to the Japanese than the Boeing-proposed terms. 
The Japanese representatives are to confirm the overall 
picture for the MDF-100 project by talks with McDonne,;1 
Douglas Chairman James S. McDonneli and Fokker Chairman F. 
Swarttouw. 


Airbus Industrie *-s proposed the A%320-100/200 as Japan's 
Y-XX. The European co.:«,rtium announced at the last Paris 
Air Show that it had al:zady launched the development of the 
aircraft after receiving orders for 50 aircraft from Air 
France. 


Prior to the final decision on the partner selection, 
the Japanese industry will consult with the Ministry of 
International Trade and Industry (MITI), which is to raise 
subsidies for the Y-XX project. The consultation will focus 
on what sections of the new aircraft Japan should develop 
and produce in the international program. The industry is 
inclined to choose the fuselage sections as it did with the 
Boeing 767 program, while MITI wants it to develop the main 
wing to expand its aircraft production capacity. MITI has 
sought ¥1,502 million for Y-XX project subsidies in its FY 
19R2 budget request. 


Meanwhile, the industry briefed the ruling Liberal- 
Democratic Party on the Y-XX project on Nov. 10 to seek LDP 
support for the MITI-requested subsidies. 


In this briefing, the industry said it intends to achieve 
great progress through the Y-XX program, which will be the 
last big commercial transport development program in the 20th 
century. It noted the aircraft will be a combination of 
sophisticated technologies, including composite materiais 
and eclectronic controls, to feature fuel efficiency. 


The industry also pointed out that any commercial air- 
carft development project demands much time and funding, and 
thus involves great risks. Since the Y-XX project is to 
coincide with the Jepan-Boeing-Italy Boeing 767 (Y-X) 
production and the Japan/Rolls-Royce RJ500 (XJB) engine 
development programs, the Japanese aircraft industry would 
have to put up more than ¥350,000 million at peak phase, 
it said. Noting that aircraft development programs are 
supported by government subsidies in both Europe and the 
linited States, MITI said it hopes that the LDP will give due 
consideration to government subsidies for the Y-XX program. 


CSO: 4120/77 
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SCIENCE AND TECHNOLOGY 


MATSUSHITA GIVEN ORDERS FOR B-767 AUDIO SYSTEMS 
Tokyo JPE AVIATION REPORT-WEEKLY in English No 548, 25 Nov 81 p 5 


[Text } 


Matsushita Electric Industrial Co. has been awarded 
Boeing Co. orders for the MUX audio entertainment systems 
for the 300 Boecing 767s which the U.S. aerospace giant has 
begun to produce with Italian and Japanese aircraft manu- 
facturers. 


This is the first foreign order for the Matsushita MUX 
system, which is 30 percent lighter than other audio systems 
for commercial transport aircraft because of increased use 
of semiconductor chips. The system produces few malfunctions. 


Boeing gave a high rating to the Matsushita system, 
and designated it for B-767s in February 1980. Matsushita 
delivered sample systems to Boeing in late 1980. 


The systems are estimated to cost ¥50 to 60 million per 
aircraft. Matsushita has already started deliveries. But 
it will take several years to complete delivery of all the 
systems on order, 


cso: 4120/77 
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SCIENCE AND TECHNOLOGY 


KHI SIGNS MEMOS WITH MHI, FHI ON MI-X 


Tokyo JPE AVIATION REPORT-WEEKLY in English No 548, 25 Nov 81 pp 5-6 


[Text } 


Kawasaki Heavy Industries Ltd. (KHI), the prime contractor 
for development and production of the MT-X intermediate 
trainer for the Air Self-Defense Force (ASDF), has signed 
memorandums on the program with Mitsubishi Heavy Industries 
Ltd. (MHI) and Puji Heavy Industries Ltd. (FHI) as sub- 
contractors, confirming that priority will be given to their 
fixed contribution ratios, rather than to respective aircraft 
sections, for their manufacturing shares of the MI-X program. 


The momorandums also provided that each subcontractor 
will be responsible for supplying and installing extra- 
airframe components for their respective sections. The 
contribution ratios will correspond to average labor expendi- 
tures for mass production, they said, The MT-X development 
program was started in late October with work on the basic 
design. 


The fixed contribution ratics are about 38 percent for 
KHl as prime contractor, about 32 percent for MHI, and about 
30 percent for FHI. KHI is expected to undertake fabrication 
of the front fuselage section and the horizontal tail, 
assembly of a full aircraft and flight tests. The sections 
for MHI to handle may be the middle and rear fuselage sections, 
the air inlet and the vertical tail. Those for FHI may be 
the main wing, the canopy, the head and the main landing 
gear door, The manufacturer distribution of the sections 
will be formalized after development of the design work. 


Meanwhile, the JDA's Technical R&D Institute (TR&DI) 
has appointed Col. Tsutomu Kumagai as chief supervisor of 
the MT-X program and Yutaka Abe as deputy chief supervisor. 
Tt has also stationed five technical supervisors at KHI's 
Gifu Works where the basic design work is underway. 


The ASDF will maintain the MT-X office at the Second 
Development Division and establish channels at the Air 
Proving Wing for the program, 


CSO: 4120/77 
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SCIENCE AND TECHNOLOGY 


JAPAN TO TRANSFER DEFENSE TECHNOLOGY TO U.S. 


Tokyo JPE AVIATION REPORT-WEEKLY in English No 548, 25 Nov 81 pp 6-7 


[Text } 


The Japanese delegation at the third regular consul- 
tation with the Americans on defense equipment and technology, 
to be held in December or January, will declare that Japan 
can export defense technology to the United States irrespec- 
tive of its arms export ban policy, according to Defense 
Agency sources. 


This declaration will be Japan's final response to the 
United States' request for advanced Japanese defense technology 
which U.S. Defense Department officials submitted on the 
occasion of Japanese Defense Chief Joji Omura's U.S. visit 
last June. 


The Japanese view of the declaration was jointly 
prepared on th. basis of the Japan-U.S. Security Treaty by 
the Foreign Ministry, Defense Agency, and Ministry of Inter- 
national Trade and Industry following the U.S. request. 

The view also says that Japan can carry out joint research, 
development an! production of military equipment with the 
United States. 


At the coming consultation between defense officials of 
the two countries, the two sides will initiate discussions 
on specific items of technology for transfer to the United 
States, and also discuss joint research and development 
issues. Although the U.S. is said to have an interest in 
Japan's electronics and optics technology, an official 
request for specific items of technology is still pending. 


The Defense Agency intends to start cooperation with 
the United States in defense technology with an exchange of 
visits by military engineers. 


CSO: 4120/77 


20 














SCIENCE AND TECHNOLOGY 


JDA ORDERS THIRD AIS FOR F-15 


Tokyo JPE AVIATION REPORT-WEEKLY in English No 548, 25 Mov 81 p 7 


[Text ] 


The Central Procurement Office of the JDA has concluded 
a ¥6,624% million contract with C, Itoh Aviation to purchase 
the third Bendix avionics intermediate shop (AIS) for the 
F-15J fighter aircraft for the Air Self-Defense Force (ASDF) 
with delivery scheduled for October 1983. 


The third AIS will be installed at Hyakuri ASDF Base. 
The first was ordered in FY 1979 for Nyutabaru Base and the 
second in FY 1980 for Chitose Base. 


The first AIS, consisting of six stations, is now being 
installed at Nyutabaru Base for operational tests of the 
F-15 starting in January 1982, Its three stations have been 
tested by Mitsubishi Heavy Industries Ltd. which is under- 
taking production of F-15s under license by McDonnell Douglas 


Corp. The second system will be delivered between July and 
September 1982. 


The three AIS systems will be used for the authorized 


100 F-1%s, If the JDA decides to procure more F~15e, however, 
additional ATS purchases would be considered, 


CSO: 4120/77 
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SCIENCE AND TECHNO.OCY 


ASDF MAY LAUNCH FS-X DEVELOPMENT IN FY 83 
Tokyo JPE AVIATION REPORT-WEEKLY in English No 548, 25 Ncw 81 pp 7-8 
[Text } 


The ASDF may start on development of the new FS-X 
support fighter aircraft as a replacement for the current 
Mitsubishi F-1 in FY 1983 to contend with F-1 retirements 
starting around 1990. 


If F-4EJ fighter-intercepters are used to replace the 
retiring F-ls, however, the development launch could be 
delayed until FY 1987. 


The ASDF is now considering the FS-X development project 
as part of a new medium-term defense program (MTDP) covering 
FY 1983-87. It has tentatively decided to procure about 70 
F-ls for three 18-pliune squadrons and reserves, although its 
original plan had envisaged 100 planes for three 25-plane 
squadrons and +roserves. After purchasing 64 aircraft between 
FY 1975 and 1979, two to three eircratt have been ordered 


annually. This pace will continue till eround FY 1985, 
when the ASDF will stop purchasing F-le. 


The service intends to establish three 25-plane support 
fighter squadrons under the FY 1983-87 MTDP as originally 
planned, in that case, it would have to make up for a gap 
of about 3O aircraft between the current 70-plane setup and 
planned 100-plane setup by the final year of the new MTDP. 
\idditional purchases would also be necessary as replacements 
fo. aging Fels. The ASDF is conducting studies on whether 
or not it should develop a new support fighter, or else use 
the F-"hJ to fill the gap and prepare replacements for 
obsolete Fela, 


CSO: 4120/77 





SCIENCE AND TECHNOLOGY 


ASDF PLANS DEVELOPMENT OF NEW RADAR IN FY 1983-1987 
Tokyo JPE AVIATION REPORT-WEEKLY in English No 548, 25 Nov 81 p 8 


[Text ] 


The ASDF hopes that the TR&DI will launch a five-year 
program in FY 1983 to develop a new three-dimensional warning/ 
control radar system for air defense, according to informed 
sources, 


The service may set requirements for the radar system 
for submission to the TR&DI in March 1982. If the TR&DI 
agrees to incorporate the program into a budget request for 
FY 1983, the ASDF would request proposals for tie radar 
project from contractor condidates in April, and choose a 
contractor around June. The contractor candidates include 
Toshiba Corp., Nippon Electric Co. and Mitsubishi Electric 


Corp. 


The ASDF intends to install the new radar systems at 
eight of its 28 radar sites throughoi.t Japan starting in FY 
1990. The eight sites are now equipped with FPS-20 search 
radar and FPS-6 height finder radar systems supplied by the 
U.S. Air Force. 


The remaining 20 radar sites are bei cauipped with 
the J/FPS-1 (F3D) or J/FPS-2 (modified F3D) fixed three- 
dimensional radar developed by the TR&DI, 


The new radar system will be superior to the J/FPS-1 
and J/FPS-2, with electronic counter countermeasures (ECCM) 
and improved durability. The ASDF plans to operate all 
three types of warning/control radar systems in future, 


CSO: 4120/77 
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SCIENCE AND TECHNOLOGY 


RESEARCH, DEVELOPMENT IN KEY MISSILE PARTS TO BE PROMOTED 
Tokyo JPE AVIATION REPORT-WEEKLY in English No 548, 25 Nov 81 pp 8-9 


{Text } 


The TR&DI plans to fabricate electronic scanning antennas 
and rocket engines using the CDB (composite double base) 


propellant in FY 1982, starting in April 1982, to prepare 
for development and improvement of missiles in future. 
Research and development of such key missile components have 
been rated most effective worldwide. 


The electronic scanning antenna is expected to be useful 
for reducing the size and weight and improving the reliability 
of various missiles, while the CDB propellant rocket engine 
is likely to increase overall missile performance. 


The TR&DI has continuously developed various propellan:cs 
for such missiles as the ASM-1 air-launched anti-ship, the 
SAM-1 short-range surface-to-air and the Model 79 MAT anti- 
tank models in cooperation with Daikin Kogyo Co., Daisel Ltd. 
and Asahi Chemical Co. 


It developed a new solid propellant between FY 1963 and 
1966, a high-performance rocket engine propellant from FY 
1967, and a high acceleration rocket engine, as well as HAP 
and NP propellants from FY 1972. After FY 1975, it fabri- 
cated smokeless, high-thrust HTPB (hydroxyl terminal poly- 
butadiene), MHD composite, RDX/AP composite, HMS-—CMDB and 
other propellants. The CDB and other new propellants ire 
expected to be developed for the planned XAAM-1 air-to-air 
and XATM-%3 antitank missiles. 
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SCIENCE AND TECHNOLOGY 


PREDEVELOPMENT TESTS UNDER WAY FOR NEW TANK 
Tokyo JPE AVIATION REPORT-WEEKLY in English No 548, 25 Now 81 pp 9-10 


[Text } 


The TR&DI has been conducting technical tests prior to 
engineering development of a new main battle tank (MBT) for 
the Ground Seif-—Defense Force (GSDF) starting in FY 1982 
(April 1982-March 1983). 


Since last May, it has carried out firing tests to 
confirm the performance of the 120mm smooth-bore gun and 
APDSFS and APDSMP projectiles. Tests in November were aimed 
at evaluating hit accuracy with the fire control system (FCS) 


used. Firing tests aboard a running vehicle will take place 
soon, 


Technical research on the new MBT started in FY 1974 
when the sophisticated Model 74 MBT entered service. The 
TP&DI had fabricated an FCS, hydraulic motor, 120mm smooth- 
bore gun, APDSFS and HEATMP projectiles, engine space, armor 
structure, chassis and other components by FY 1980 for system 
study in the current fiscal year. A ¥92.49 million contract 
for a system study to span the past technical research and 
the coming engineering development has been awarded to MHI. 


The GSDF and TR&DI have earmarked ¥7,000 million for 
launching the engineering development in the FY 1982 budget 
request. They plan to develop the new MBT by FY 1988. 


cso: 4120/77 











SCIENCE AND TECHNOLOGY 


FUTURE COURSE OF MACHINE TOOL INDUSTRY 
Tokyo DIGEST OF JAPANESE INDUSTRY AND TECHNOLOGY in English No 164, 1981 pp 5-9 


[Article by Yoshitaro Yoshida, director of Machine Tool Division, Machinery 
Department, Mechanical Engineering Lab., Agency of Industrial Science & 
Technology, MITI] 


[Text] Machine tools have been improved greatly as a result 
of numerical control technology, making them easier to use. 

They show up in many different forms using systems and elec- 
tronic technology. Let's examine Japan's machine tool tech- 
nology from this standpoint, because it's expected that this 
trend will continue 





systems were the result of numerical control technology, 
electronics, and machining tool technology . These systems 
have been invented due to increasing wages for labor, 
shortages in skilled machinists, and the lack of young 
workers with ability. Complete automation of machining 
systems is unavoidable necessity. 

The necessary development of DNC systems, ma- 
chining centers as system machines (Figure 1), and flex- 
ible machining systems with conveyor systems employing 
improved conveying equipment, has already been suf- 
ficiently carried out. There are already a number of these 
systems in operation. There are not only machining 
centers, but a variety of machines that are system ma- 
chines with loading to a built-in NC lathe. With these 
system machines, flexible machining has been made 


possible. The FMS from Toshiba T company 
is made up of a machining center, NC , and grinding 
machine (Figure 2). 


for NC machine tool combinations to have a number of 
functions. In the future of automatic machining, machin- 
ing tools must be able to pick up and remove the part 
being machined and be able to place them on or remove 


them from conveying systems. Robots are always available 
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for this task, but from the standpoint of cost and amount 
of space taker up, it will be necessary to have robotics 
built in. 

rus on Head.» Gul: aap see glee ee. 
but it will be necessary to consider the assembly and 
inspection processes for production systems. Complete 
FMS systems vill be demanded in the future. Assembly 
processes must especially be made simple and rational if 
they involve manual operations. For that purpose, we will 
have to have complex machining systems—FMC. This 
way of thinking must be further developed so that the 
assembly process will become more efficient. The active 
use of multi-purpose robotics is also important. It will 
be necessary to respond with combinations of robots as 





Mechanical Engineering Laboratory 


or future-oriented the labo- 
ratory is on biomechanics, 
terized technology, tech- 




















simple as possible. We will have to replan the division 
of work of machining, assembly, and :.ocetsing. On the 
other hand, machining will have to be as accurate as 
possible. It will be necessary to have automatic designing 
of the part's shape so that it can be easily assembled. 





Electronics Allows for Automation 





lectronics must be used to achieve the goal of com- 

plete automation. It will be applied in examination 
and diagnosis technology. Electronics is the most ap- 
propriate method for measuring and generating informa- 
tion for everything from simple dimensional measure- 
ments, to investigations necessitating human response, 
diagnosis of machining tools, pattern recognition tech- 
niques to replace the human eye, and different types of 
sensor technology. 

Electronics and opto-electronics are best for decipher- 
ing information, newly generating command information, 
and for transmitting different information. In this man- 
ner, information generation, processing, and transmission 
will be widely performed with the development of micro- 
processors and miniaturization. 

The main problems will then be: Which information 
to select, and how to process it to improve the SN ratio 
and input it. What will have to be done to the actuators 
changing output information as the machine progcesses 
in its work to get better output. 


Fig. 1. Truck-Type Pallet Pool Line 


















































New Capabilities Accompanying Electronization 





t can be safely said that the information input/output 
section of machine tools has changed with the devel- 
opment of microprocessors. Other changes are the mini- 
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Fig. 2. Flow Chart of FMS in Toshiba Tungaloy Co. 






































aturization of NC equipment, high-speed processing, 
greater memory capacity, and expansion of the capabilities 
of the robotics. Input information has become more 
abundant with the miniaturization of sensors. It will be 
necessary for the machine tool's hardware also to be 
improved to more efficiently use this information. There 
has been a reduction in the number of gear-changing 
parts. Now we have DC motors that permit work on the 
main spindle without stepping. Ball screws were also 
developed to facilitate the transmission of commands 
from NC equipment. We have also seen changes in the 
driving systems, advancing from DC servo-motors to AC 
servo-motors. 

In the future we will need to have sufficient torque at 
low speeds and good control of the driving systems at 
high speeds. We will be able to make the machines look 
smarter by inter-cooperstive manufacturing with peri- 
pheral equipment. AC systems are examples of those that 
have been made smarter by using microprocessors in 
peripheral equipment. Electronics or microprocessors 
using sensors have been developed for the apparatus that 
can adjust to allow for the most appropriate cutting 
conditions. 

These include controlling the cutting power or feed 
and cutting. The best signal system for controlling is the 
feedback system which controls after the cutting power 
changes. It will become necessary to have a feed-forward 
system that controls by forecasting changes. The problem 
will then be development of sensing techniques to forecast 


changes for that. One of those is the development of 
sensors which can investigate the workpiece not as a 
touch-sensor, but as a sensor able to sense it before 
































to automatically establish machining conditions and 
parameters for setting up machinery. This field of re- 
search has just been started and great hope is being 
held out for it. There is considerapic demand for CAD/ 
CAM total systems. 

We can't forget to talk about data bases. The org2niza- 
tion of data bases becomes very important with the 
development of systems and the abundance of system's 
contents. What kind of data base to prepare? Will the data 
base be unified? What applications will be made of the 
data base? These are all questions of software. Problems 
like these will increasingly become important: They must 
be researched so as to further progress. 


New Machining Technology 


t appears as though we are making rapid progress in 

getting machining data to set up data bases. Uniess 
data base maintenance is made easier, we will not be able 
to put into using the modern technical information we 
are now developing. 

This is the age of common construction steel and cast 
iron machining. With improvements in materials, we are 
seeing the entry of new materials for different tasks. In 
the same way, different tool materials have been devel- 
oped and machining conditions have been altered. Of 
course, changes in machining apparatuses can also be seen. 
Cutting machine technology is responding it the task 
of cutting difficult materials with such technology as 
electrochemical processing. The wire<ut machining tool 
is one example. Because the accuracy of the wire-cut 
machining has been improved, it is excellent at machining 
molds and is particularly good at trimming dies. With 
advancements in tool materials and improvements in 
machining technology, it has now become possible to 
work materials which have previously been too difficult. 
The result of improved machining accuracy allows for 
easier interaction with the grinding process. As hand- 
finishing techniques are being lost in our generation, this 
area too must be given proper consideration. 

The development of new machining types using dia- 
monds and CBN tools will require machining techniques 
which are better and with more capability. Will our cur- 
rent modern machining tools, in particular NC machining 
tools, be able to respond sufficiently to those demands? 
Machining tool designers and process engineers will 
have to put a lot of thought into this. 











Construction Design and Machining Techniques 





et's think about how machining tools should be 
constructed. Take NC lathes as an example. They 
have, in general, become better and they are easier for the 
operator to operate due to electronics. One NC lathe is 
able to have six to eight tools and can shape a wide variety 





of designs in one turn of the lathe. Demand for lathes, 
which are easier to use and with greater rigidity, is due for 
the most part to the successive development of materials 
that are harder to machine. Accurate machining tools that 
have high rigidity have been requested with the idea of 
shortening the grinding process based on grinding a work- 
piece after heating. Of course, grinding machines in the 
future will have to be more accurate. 

The next generation of materials to be used by future 
leading industries will include materials that are especially 
hard to work. Even the automobile industry of today is 
using hard-to-work materials such as super-high tensile 
steel. For that reason, there must be an overall improve- 
ment in the rigidity of machining tools and at the same 
time, ample consideration must be given to workpiece/ 
machining tool, tool/machining interfaces. 

As machining tools become rigider. parts such as the 
fixtures holding the workpieces (example: a chuck), and 
holding the tool (example: a tool-rest or collet), will 
have a greater relationship to machining capability. Only 


when tools and workpieces having sufficient rigidity are | 


incorporated in machining tools, will the true capability 
of toolx and tooling machines be forthcoming. This 
will depend on ways to attach the tools and workpieces 
that accompany the main spindle—making them more 
rigid ; making it so that there will not be any vibration in 
the attachments during heavy grinding throughout the 
fixed lifetime of the tool. Full play cannot be given to 


tools or machining capabilities if either the tool or the | 


workpiece is weak. Thus, careful thought must be given 
to the design of the relationships between toois, machine, 
and the workpieces. It will especially be necessary to 
further research the forces giving rise to vibration that 
occur between the tool and workpiece. 


We must also gather data about machining that borders 


on other fields such as. ultra-precision machining, high- 
speed cutting, and high-temperature cutting. At the 
same time, we must carry Out more research on the 
machining tools themselves (including peripheral equip- 
ment). In this case, it will be necessary to advance re- 
search by cooperating with certain fields having to do 
with meters that will be used on-line during machining, 
and on the machine. Because the problem of surface 
changes in quality, strata are included within these pro- 
biems, so we must further study such points as machining 
conditions and the strata of machining quality changes, 
Strata and parts accuracy. and durability. 
¢ have listed a number of the problems that must be 
considered as we approach the year 2000. In this sec- 
tion, we would like to mention some other problems as 
well. 
We must research: High-speed cutting, based on new 
tools, tor mechanical machining techniques: v)tra-preci- 
sion machining equipment and machines that can work on 
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Fig 3 Lathe Production 
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point of view, the manufacturing rate of lathes. NC lathes 
is ease of use. Although there are engine lathes which 


t. We must re-examine the basics 
SGaanais asl cic essed Us eaten tems ton 
. In the future development of 


Operation among vanous fields. The essence of mechanical 
machining techniques—the essence of machining tools— 
is bayc technology that is steadily developing mechanical 
technulogy. Uniess this field is developed, the future 
progress of machining tooling will be slow. We must make 
up our minds to take a new and more innovative look at 


mechanical technology. - 














SCIENCE AND. TECHNOLOCY 


CURRENT TRENDS OF MACHINE TOOL INDUSTRY 





Tokyo DIGEST OF JAPANESE INDUSTRY AND TECHNOLOGY in English No 164, 1981 pp 11-15 


[Article by Shinshichi Abe, managing director, Japan Machine Tool Builders’ 


Association (JMTBA) ] 


[Text] 


Seeking Further Promotion of Orde:ty 
Marketing Activities 





Machine tools have assumed a strong character 
of classification as an international product. Since 
the export ratio of Japanese machine tools have 
maintained a 40 percent level despite expansion 
of the production scale, we should become 
aware of the fact that the machine tool industry 
should be fully considered from the international 
viewpoint instead of only the domestic point 
of view. 

The following is a general view of the recent 
business trend from the machine tool industry 
side. 

‘0 

A 1980 tabulation of the volume of orders 
of 68 leading companies belonging to the Japan 
Machine Tool Builders’ Association (JMTBA) 
amounted to 621.5 billion yen (currently about 
230 yen level to the dollar) which is a 42 percent 
increase over the preceding year. It is estimated 
that the figure will reach 820 billion yen when 
calculated on a national basis. It is noteworthy 
that the each total of both the 68 companies 
and the national basis were the highest to date 
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indicating an increasing trend on a continuing 
basis. 

A look at the 1980 ratio of machine tools 
by demand (user industry) showed that general 
machinery occupied 29 percent followed by 
automobiles with 27 percent and exports 26 
percent. These three demand sectors occupied 
82 percent of the total. 

In reviewing the principal sectors which were 
the key factors in the growth of demand, the 
contribution ratio of automobiles was 53 per- 
cent in 1976, the export contribution ratio was 
$2 percent in 1977, the general machinery ratio 
52 percent in 1978, the automobile, export and 
general machinery ratios were all high in 1979 
and the automobile contribution ratio was 40 
percent in 1980. In this manner, these three 
sectors assumed the role of an engine for the past 
several years. It could be said that this general 
trend will continue for some time. 


The reasons for this machine tool develop- 
ment are a further strengthening of deprecia- 
tion demands in industrial circles since the 
first oil shock, the carrying out of brisk activities 
toward diversity and model change in order to 
stimulate demand and matching demand by 








improving quality and producing compact pre- 
cision tools. Other reasons are the introduction 
of labor-saving and unmanned machines to cope 
with a lack of skilled workers and the aging of 
workers in industrial circles, brisk plant invest- 
ments due to changes in the international invest- 
ment environment, the renewal of plants built 
during the high growth period and the expansion 
of overseas markets on a global scale. 


In reviewing the developments mentioned 
earlier, the volume of orders remaining as of 
March 1981 amounted to 318 billion yen on 
the basis of 68 member companies of JMTBA. 
The figure represented a 21 percent increase over 
the same month of the preceding year or about 
a six-month volume of orders. 


However, the high machine tool order trend 
has tapered off markedly from the beginning of 
1981 as indicated by the 16 percent increase in 
January over the previous year, a seven percent 
increase in February and no increases from March 
to May. The growth rate from January to March 
showed an increase of only seven percent over 
the preceding year. Attention is focusing on fu- 
ture trends because the growth reduction has 
been noted in all fields including overseas de- 
mand, automobiles and general machines. 





The trend of advance-orders is as mentioned 
earlier but a look at the actual production situa- 
tion on the basis of ‘dynamic statistics’ compiled 
by the Ministry of International Trade and In- 
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dustry in 1980 showed that the output amounted 
to 682.1 billion yen. The fiew-> represented a 41 
percent increase over the preceding year. 

The production total amounted to 228.6 bil- 
lion yen during the bottom period in 1976. Since 
that year the production total of machine tools 
has increased about three times and continued to 
grow for four consecutive years. 

Of the total, the output of numerically con- 
trolled (NC) machine tools which has attracted 
world attention, amounted to 339.4 billion yen 
or a 65 percent increase over the previous year. 
The ratio of NC machine tool production to the 
total machine tool production is almost 50 per- 
cent and the highest in the world. The production 
weight amounted to 275.000 tons or a 25 percent 
was a 23 percent decrease when compared with 
the peak year in 1970. 

As a reference, the 1980 production of ma- 
chine tools prepared by the American Machinist 
showed that the U.S. was in first place with 
$3.78 billion followed by West Germany in 
second place with $3.26 billion, Japan in third 
place with $3.0 billion, the Soviet Union in 
fourth place with $2.41 billion and Italy in fifth 
place with $1.14 billion. 

[sai 

Sales statistics prepared by the Ministry of 
International Trade and Industry showed that 
sales amounted to 680.5 billion yen which was 


five consecutive years. 
Inventory 


Statistics prepared by the Ministry of Inter- 
national Trade and Industry showed that as of 
March 1981 the machine tool inventory was 
16,000 tons or a 26 percent increase over the 
preceding year. The figure represents a 0.6 month 
supply which is an appropriate inventory on 
the average. 
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Exports 


The Finance Ministry's customs clearance “so-called” dumping acts but to the accumule- 
statistics for 1980 showed that exports of ma- tion of export knowhow gained after a series of 
chine tools were favorable and amounted to trials and errors. 

269.6 billion yen or a 30 percent increase over In other words, the industry is now actually 
the previous year. Since 1976 exports have shown | on a steady road toward expansion on the basis 
2 remarkable increase. Although Japan's machine of confidence by users all over the world in 
tool exports have been shipped to markets al] terms of performance, precision, prices, punc- 

over the world, there are some problems because ‘ual delivery and competent after sales service. 
the market share has centered on the US. and On the other hand, it is true that various 
European areas and has not spread fully to other Criticisms have started to be aimed at Japan due 


areas. Also, there has been a sharp rise in exports to the fact that the timing of full-scale export 
in recent years with the majority of exports com- expansion occurred during the latter half of 
sisting of NC machine tools. the 1970s. 

NC machine tool exports amounting to 172.8 Unfortunately, this fell on the recession 
billion yen account for 64 percent of the maghine period in all the advanced nations and the ma- 
tool export total of 269.6 billion yen, an increase chine tool industries in all Western countries. 
of 73 percent over the previous year. except tt  "Jnited States and West Germany were 

Exports toward Europe amounted to 70.1 not necessarily brisk while technical development 
billion yen or 26 percent of the whole share, for NC machine tools in those countries lagged 
those toward North America 113.1 billion yen considerably behind their Japanese counter- 
or 42 percent and those toward other areas 86.4 parts. 
billion yen or 32 percent. We should make an effort to establish friendly 

The 1950s was an era of imports because coexistence with foreign counterparts through- 
the 1957 Japanese export ratio registered only out the world through greater development and 
5 percent while imports totaled 45 percent. supply of such models which can contribute to 

During the first half of the 1960s a similar the promotion of the machine tool industry of 
trend continued but since the latter half of the ' the world while listening to the voices of foreign 
1960s Japan entered into an age of selfsuf- counterparts in a senous manner and maintaining 
ficiency structure (13 percent export ratio and ‘the free-trade principle in a free economy. 

11 percent import ratio in 1972). Since then this We will continue to export products in a 
country has turned into a full-scale machine tool ¢itisfactory fashion in the future. NC lathes 
export country from the mid-1970s. ani machining centers are currently exported 

In the above process, the machine tool industry », the United States and European countries 
has been endeavoring to develop high perform- under the Japanese Government's minimum ex- 
ance and high precision models which can be port price regulations. They have been decreas- 
relied on by users. Greatest efforts were made to ing in both areas after the peak period in mid- 
promote technical development while struggling 1980. 
to open up both domestic and overseas markets Today. the age of merely exporting manu- 
through market surveys, before- and after-sale factured goods from Japan has passed and it is 
service studies and sales base establishment. expected that further efforts will be made for 

The present status of Japanese machine tool jocai production, capital participation and tech- 
industry, therefore, cannot be attributed to the nological transfer in every consumer 

nation. 
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Imports 


Japa. anech used to be an importing country 
of machine tools, has now changed to an exporter 
as stated earlier. In Sou, ..p2n's import total 
amounted to 3 — bullion yen « * percent of 
the preceding , car. marking its umport ucpend- 
ence ratio at 8.5 percent. The average rate toi 
the past five years from 1975 to 1980 registered 
8.4 percent. 

Most imports come from the three nations of 
the U.S.. West Germany and Switzerland, oc 
cupying 77 percent of the Japanese import 
total. 

Imports from the U.S. amounted to 9.6 billion 
yen or a 64 percent mcrease over the previous 
year, West Germany |! billion yen or a | per- 
cent increase and Switzerland 8.3 billion yen or 
a 75 percent increase. 

Other leading countries include South Korea, 
Taiwan and Singapore. 

The characteristics of imported machine tools 
involve high precision, ultralarge and special 
performance types as well as small models, 
multi-purpose lathes or the so-<alled ‘low-price 
products’ which cannot be produced in Japan. 

It can be generally said that foreign makers’ 
sales efforts of machine tools on the Japanese 
market seem to be insufficient. 

it may be necessary for them to strive to en- 
courage Japanese users to purchase their products 
through positive participation in trade shows 
held in Japan by exerting greatcr ingenuity in 
an increased number of exhibit models. 


The above report gives a general picture of 
Japan's machine tool industry by reviewing cach 
field of orders, production, inventory, exports 
and imports. 

Since the Japanese machine tool industry, as 
mentioned above, has established a leading posi- 
tion in the world, it is hoped that we will be able 
to secure a means of coexistence with our foreign 
counterparts. 

We should fully realize this position and con- 
tribute io the world economy dy possessing 
reflective thoughts so that our actions will be 
properly assessed as worthy of being called 
“world butinessman.” * 
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SCIENCE AND TECHNOLOGY 


MACHINE TOOL BUILDERS COMMENT ON INDUSTRY 


Tokyo DIGEST OF JAPANESE INDUSTRY AND TECHNOLOGY in English No 164, 1981 
pp 17-21 


[Text] The following are the answers for which DJIT has 
put questions to leading machine tool builders here. Full 
responsibility on the contents depends on DJIT. --Editor 


[Comments by Shozo Koyama, chairman, Dainichi Kinzoku Kogyo Co., Ltd.] 


On Overseas Advance 

Requests for plant construction from New York, 
Illinois, Miami, Los Angeles and Seattle are now under 
study, but it is considered essential for us to realize local 
production in one way or the other. 

The State of New York is enthusiastic in inviting manu- 
facturing plants and within this scope we are planning to 
work out our basic policy toward the issue including the 
problems of manpower and wage in Chicago and Detroit. 


On Future Marketing Policy 

First joint-venture company has already been estab- 
lished in South Korea and the second in Singapore. 

All the ASEAN countries, therefore, are being con- 
sidered similar projects. 

In the U.S., NC machines are playing a major role while 
the multi-purpose machines in Singapore. The machine 
tool industries in local circles have been proceeding with 
theiz advance in the NC field. Accordingly, we are taking 
positive steps in receiving trainees from these countries 
because we believe that Japanese machine tool industry 
should encourage overseas expansion. 


On Future Key Export Lines 

The NC machine will be shipped mainly to the US. 
while exports toward Singapore will start with mullti- 
purpose machines and gradually shift to the NC machine. 


On New Technological Developments 


It is particularly essential to develop technologies for 
aircraft machine tools. It is expected that NC and robot 
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development will be steeped up while efforts for labor- 
saving zai unmanned operations will be further en- 
couragei|. 


On Steps for International Cooperation 

My theory of supporting international division of labor 
has been long and has been voiced many times. The 
question is how we should carry out internationz! division 
of labor. 

From an international point of view, it will be ideal for 
Japan to be in charge of ‘process technolgy which is its 
s‘rong point. It is, however, necessary at first for Japanese 
Jomestic manufacturers to consult each other, centering 
wm the Japan Machine Tool Builders’ Association. After 
this, a system for the international division of labor 


should be discussed chiefly among Japan, the US. and the 
EC. This will be a big task for us in the future. 


[Comments by Seiji Okoshi, manager, International Operations, Precision Machin- 
ery Division, Second Machinery Headquarters, Mitsubishi Heavy Industries, Ltd.] 


On Overseas Advance 

Mitsubishi's local corporation called Mitsubishi Heavy 
Industries America has established sales and service bases 
in Atlanta and Detroit while in Europe, sales and service 
activities are being exercised at its Paris office. 

In regard to local production, it is presumed that long- 
term views of such problems as trade friction, prompt 
service to customers and yen exchang<, indicate that some 
form of local production will have to be carried out in 
the near future. 

In an atternpt to establish a local , positive 
sales activities will be practiced first and then a local base 
will be set up. 


On Future Marketing Policy 

Focal markets will be Latin America, England, West 
Germany, France, Switzerland and the Scandinavian 
countries. The Soviet Union and Eastern Europe will also 
be targets. 

In the past, a considerable amount of sales to these 
countries has been recorded but it will be necessary to 
cope with them in light of their economic status and 5 
to 10-year programs. 

In any event, it is true that there are three main mar- 


38 





kets consisting of the U.S., Europe and the Soviet Union 
plus Eastern Europe. 

Due to the aggravated foreign currency situation, few 
transactions have recently been conducted toward the 
South Korean market where Mitsubishi Heavy Industries 
has already made inroads into the automobile related 
field. If its economy turns favorable, exports to South 
Korea will be activated. 


On Future Key Export Lines 
Horizontal boring machines has recorded good sales 


. . . the . : of | 
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NC machines, large machining centers and large processing 
systems equipped with processing knowhows, transporta- 
tion devices and tool<xchanging apparatus will expand 
sales. For the Western nations, smallsized machining 
centers (mainly of the horizontal type) constitute a key 
model. 

Besides, there is gear hobbing machines designed for 
gears to be used for automobiles, agricultural and con- 
struction machinery. 

In addition to the above, the multi-+spindle automatic 
turning machines technically licensed by National Acme 
Co. of the US. is being mainly exported to the socialist 
countries including the Soviet Union. 


On New Technical Developments 

The much-publicized FMS (Flexible Manufacturing 
Systems) has now been put on the domestic market and 
its sales results will determine the possibility of future 
exports. Since we have already obtained actual sales 
results, there is no anxiety about the FMS, but it is our 
desire to employ a system where orders can be received 
in one body because it is necessary for us to prepare 
various combinations suitable to differing needs from 
customers. 

Robots comprise two kinds of models for painting and 


National Acme Co. and Warner Swasey Co. of the US. 


On Steps for International Cooperation 

A look at the history of the machine tool industry will 
compel us to take a choice of international division of 
labor. It is considered that Japan's role will focus on NC 
smallsized machine tools and a certain degree of quantity 
control and self restraint will be indispensable. 

In the US., such a trend can be seen to some degree. 
For instance, the production of machine tools which 
requires highly advanced technology for aircrafts proves 
to be a good example. 


[Comments by Minoru Matsuda, engineer manager, Overseas Operations Section No 2, 
Administrative Section, Export Division, Mitsui Seiki Kogyo Co., Ltd.] 


On Overseas Advance 


long been practiced, there exist various problems beyond 


Mitsui Seiki Kogyo has been exercising technical control, particularly, in terms of management because in 


licensing with foreign manufacturers since the 1960s 


, high productivity similar to that now envisioned 


including the French Government-managed Renault's jn J sould be ed : 
Plant Administrative Bureau in 1957, US. Excello Cor-  edegtien of Japane pod epee ~— complete 


poration in 1963, Pratt & Whitney Inc. in US. in 1970, | 


On Future Marketing 
We have especially advanced into the Soviet Union ° z wT 


etc. 


It is hoped that the U.S. Midwest and South Africa 


at the same time as France. Therefore, its history Of ' will be the target of our overall export efforts. 


overseas advance is quite long. The key marchandize was 


As far as the developing countries are concerned, the 


jib borers at the start. At present, sales and service in current steady development efforts will be pursued for 
Europe are based on Mitsui Seiki Europe S.A. while in opening markets in this field. 


the U.S. machining centers, jib borers and jig grinders 
are mainly being marketed through Mitsui & Co. 
Although technical tie-ups with overseas capitals have 


On Future Key Export Lines 


This category includes machining centers, jig grinders, 


NC screw grinders. About haif of these exports will be 











[Comments to Hajime Okuma, director & manager, Export Department, Okuma 
Machinery Works, 


shipped to the aircraft industry. 


, On New Technical Development 

FMS will play a key role in the development of new 
techniques. Future technical advancement will be directed 
toward 100 percent unmanned operations with develop- 
ment of peripheral equipment proceeding simultaneously . 

As the development of a monitoring system is im- 
portant, it is expected that techniques for tool breakage 
prevention and automatic measurement functions will be 
raised to higher levels in the future. 


On Steps for International Cooperation 
International coordination is considered necessary 


. because if the machine tool industry fails to work together, 


it could suffer a setback. 

It is, therefore, essential to establish a form of cooper- 
ative structure through some effective measures, especially 
under the leadership of MITI (Ministry of International 





Trade and Industry). 


Ltd. ] 


On Overseas Advance 

It has become necessary to possess a production base 
no matter in what form in major overseas markets. 

From the viewpoint of trade friction, production 
bases play an important role in achieving local production, 
local procurement of devices, enlargement of local em- 
ployment opportunities, cooperation with local manu- 
facturers and a positive sales posture to sell products 
on good terms. 

In addition, local production is indispensable because 
of the need for service function as well as special function 
to manufacture products which meet local requirements. 
Local production is also necessary to collect information 
on new techniques and new machine development. 


On Future Marketing Policy 

The current share of overseas markets is 45 percent for 
Europe, 40 percent for the US., and 15 percent for 
Australia, Taiwan and South Africa. 

It is expected that the ratio of the US. market will 
become larger and larger in the future because of in- 
creasing sales in oil-related industries and the sircraft 
industry. 


On Future Key Export Lines 

The NC lathe has occupied the majority of exports so 
far, but in the future the machining center is expected to 
increase sharply. In other words, exports will center on 
NC lathes, machining centers and NC grinders. Since our 
company has produced its own NC equipment, we are 
able to assemble FMS under our own technique, thus 


allowing smoother FMS production and development of a 
‘more flexible’ production system. 
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On New Technical Development 

Our techniques which have been put to practical use, 
include automatic measuring technologies, automatic tool 
control system, automatic transportation system in a 
broad sense (for instance, robots, loaders, conveyors, etc.) 

Although still in the experimental stage, a robot 
equipped with the pattern sensor is now in the R&D 
stage. 


On Steps for International Cooperation 

lt is most important to exchange techniques and 
capital by establishing a cooperative system with local 
industries, through the offering of designing and pro- 
duction techniques while locally procuring labor, capital, 
production equipment and parts from related industries 
on the other side. 

Since the machine tool has a special character, it is 
believed that international cooperation will be limitedly 
needed by the Western advanced countries because the 
growth rate of technical standards and related peripheral 
equipment should be thoroughly taken into consideration. 


[Comments by Shigeru Ohta, managing director, Osaka Kiko Co., Ltd.] 


On Overseas Advance 

Requests for building plants from Europe in particular 
are now under careful study. Joint venture possibilities 
wi ‘ch involve various business treatments, differ in terms 
and conditions between nations and involve the marketing 
territory issue, are also under further examination. 


On Future Marketing Policy 

The U.S. and European markets are now in the process 
of development. In the future, Australia, South Africa, 
India and Israel will be considered as prospective markets 
in view of broadening the export base. At the same time, 
we are studying the development of the socialist markets. 


On Future Key Export Lines 
Vertical&horizontal MCs, multi-purpose millers and NC 
milling machines are involved in this category. 


On New Technical Development 
It is expected that further development of new tech- 


niques for greater unmanned operations will advance in 
the near future. Greater application of robots and tech- 


nical revolution for peripheral technology will accelerate 
labor-saving efforts. 


On Steps for Internation Cooperation 

A general view seems to be that it is absolutely neces- 
sary to maintain orderly marketing policy as improper 
price dumping will cause trade frictions. Such improper 


business practices represent a problem. It is a problem of 
management conscience. Unfair sales tactics by a few 








which are currently being done even at domestic market 
will put the industry as a result in trouble. 


[Comments by Tsuguo Suzuki, managing director, Seiki International Co., Ltd., 
Export Division of Hitachi, Seiki Co., Ltd.] 





On Overseas Advance 

Our company has started partial production of NC 
lathes in New York State from January 1980. The pro- 
duction volume is still small but we would like to make it 
an important overseas base in the future. Furthermore, in 
April 1981 we have constructed a new factory in Congers, 
New York which has started production. At present the 


duction capacity is 12 to 13 NC lathes with plans to in- 


crease n.onthly production to 20 units before the end of 
1981. 


The main reason for carrying out local production is 
to provide a feeling of trust to local users. In the machine 
tool field, the most important thing is to win confidence 

Through the start of machinery production, it is pos- 
sible to accumulate technical knowhow in production of 
periph:.al eq ipment and systematization and to easily 
realize locally FMS which is our future policy course. 

The other reasons are the need to overcome foreign 
exchange problems, personnel costs and rising parts costs. 
Local production has its merits on the cost side because it 
reduces cost price differences between the US. and Japan. 


Future Marketing Policy 
The current market distribution shows the US. in 


first place with 50 percent followed by Europe with 30 
percent and others with 20 percent. The future plan is to 
establish the export proportion to the US. at 30 percent 
and increase exports to the Far East and Southeast Asian 
markets. There is also a plan to develop promising markets 
in the Soviet Union, Hungary, Yugoslavia and Bulgaria. 


On Future Kéy Export Lines 

As mentioned earlier, NC lathes and machining centers 
are expected to become the principal export items in the 
future. However, the trend appears to be greater rather 
“system exports” than machinery ones. 


On New Technical Development 

The ultimate goal of technical development calls for 
complete automation and unmanned machinery opera- 
tions. Future development is expected to center on FMS 
for large-variety small quantity production. For example, 





42 





the development of devices using laser beams will lead to 
higher speeds and stronger horse power for single-unit 
machines. 

Furthermore, exports of aircraft industry-use machine 
tools are expected to increase during the next five to six 
years such as the five-axle machines of large machining 
centers because of sound demands from the aircraft 
industry . 

By fitting machinery processing knowhow into NC 
equipment, it has become possible for untrained workers 
to operate various types of machines. Although the 
cmantite of ME andieae tall ena some users have 
installed these machines which indicate that fixed NC 
_ machine tools will increase more and more in the future. 


On Steps for International Cooperation 

In the past, Europe has been the center of machine 
tools with many makers in the area operating factories 
with 300 to S00 workers. Therefore, it is possible that NC 


suddenly and become targets of import restriction moves. 
The EC has already started watching imports of Japanese 
machine tools. 

On the advancement of factories in Europe, there is 
little merit because the machine tool industry's condition 
is different from the situation in the US. A concrete 


[Comments by Shigemitsu Asai, president, Toyoda Machine Works, Ltd.] 


On Overseas Advance 

Although Japanese machine tools have grown into an 
international product, there have been growing voices 
advocating protectionism in the US. and European 
markets. In order to secure stable exports in the future, 
it has become necessary for Japanese machine tool makers 
to carry out local production, provide technology and 
engage in joint ventures by cooperating with importing 

There is also the problem of international division of 
labor from the international competitive power viewpoint. 
in considering what country is the best in the world from 
the cost side, it cannot be necessarily said that cheap labor 
will emerge as the winner in international competitive 
power. 

Unlike the equipment industry, machine tools have 
high technical skills to a certain degree which makes 
necessary such conditions as peripheral facilities with high 
productivity and comparatively easy access to materials. 
Even if overseas advance is carried out because of cheap 
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labor costs, the cost of finished product will be high. 

Our company has established the TKB (Toyoda Koki 
Do Brasil) iocal company because of anticipation of 
future imdustrialization and development of abundant 
resources in Brazil. As a preparatory step toward the 
production of multi-purpose machine tools, Toyoda 
Machine Works has started with a factory producing 
automatic lathes. 

At the same time, the company has established a joint 
venture company in France by joining hands with Somua 
which is a local machine tool maker . The HES-Toyoda 
has started production of machine tools including MCs. 


On Future Marketing Policy 

There will be growing demand for NC machines, FMS, 
etc., because of moves toward unmanned and labor- 
saving machines as well as diversity in market develop- 
ment of such bright industries as electronic and aircraft 
industries. Therefore, we think that there is need to 
develop markets for these machines. 

Cour company’s grmding machines are expected to 
turn to CNC grinders on an increasing basis. The supply 
and demand gap in the North American market is ex- 
pected to be narrowed in the near future and multi- 
purpose machines which have international competitive 
power are expected to become the main products. 

In Europe, the sales route will be expanded through 


HES-Toyoda. There must be caution in dealing with the © 


Soviet Union and East Europear countries because of 
political risks. Exports in this area will consist of advanced 


CSO: 4120/74 


machines. They will center on grinders including specialized 
machines. 
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SCIENCE AND TECHNOLOCY 


MARKET TRENDS OF MACHINE TOOL INDUSTRIES 


Tokyo DIGEST OF JAPANESE INDUSTRY AND TECHNOLOGY in English No 164, 1981 
pp 25-28 


[Text] 


Machine Tool Builders Start to Expand Sales 
Networks 





Japan's machine tool industry has been caught 
up in a boom for the last five years and it has 
started to sing the praises of unprecedented 
success. The main pillars of the boom have been 
NC lathes and machining centers and today, when 


two-thirds of 1981 has already passed by, the 
continual entry of manufacturers into the pro 
duction to these two types of machine has 
served to intensify sales on the domestic market. 
Some manufacturers have even gone so far as to 
endeavor to get to grips with the situation by 
cutting their prices. 
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(Unit: million yen) 





Production Trends of Machine Tool Units .. “Y 1960 





























Item Quantity Amount with preve Inventones 
ous year (%) 

Mechanica! clutch 29,342 809 108 $,092 
Biectromagnetic clutch 3,178,283 20,088 121 181,468 
Lead screw 489 47 - 0 
Ball screw 111,610 9,906 024 0 
High-speed transmismon sha/t 4,203 $63 83 0 
Other parts 4504 672 - 6 
Parts total 3,328,431 32,085 140 186,560 
Dividing head 8245 1,003 141 1.230 
Rotary tabie 6337 1,326 141 429 
Machine ise 23,051 924 113 4.551 
Other accessories 38,717 $79 445 1,143 
Accessonecs total 76,850 3,832 148 _ 7,353 
Scroll chuck 91,510 3,288 106 10,641 
Four-clich independent chuck 9,275 737 109 1.7% 
Miscellancous hand operated chuck 13,422 329 133 151 
Power operated chuck 39,917 4,401 166 6477 
Magnetic chuck 15,068 1699 119 1,149 
Collet chuck $830 93 ~ 3,490 
Live center 45,680 475 il 7650 
Muscellancous work holding device 299,272 852 131 7,052 
Work holding device total $22,174 11,874 88 38,346 
Collet 217 = iT 
Holder 212,731 $,712 158 2,688 
Sleeve/Socket 126,432 708 64 2,001 
Arbor 49,937 616 99 1,312 
Drill chick 1,923,596 2815 112 174,944 
Miscellancous tool holder 412,281 3,091 131 2,138 
Tool holder total 3,212,465 15,073 196 190,798 
Coolant separator 3, 152 155 
Miscellaneous accessories 30,597 $40 - 0 
Accessoric. total 34,375 910 - 1$5 
Grand toxal 63,774 37 
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(Sour-e Machine tool unit manufacturers Association of Japan) 








More and more individual manufacturers are 
setting their sights on expanding their shares of 
the dumestic NC machine tool market and 
have started to expand both their domestic 
sales and servicing networks. One prime example 
is Mori Seiki, one of the nation’s top builders of 
lathes. It aims to increase the number of domestic 
offices from eight to eleven before the end of the 
year. Another example is Osaka Kiko which is 
said to plan to increase the number of sales 
bases to 19 by the close of the accounting year 
ending May 1982 and, in addition, it is paying 
far more attention to its aftersales servicing than 
before. Okuma Machinery Works has decided to 
give test runs of its NC machine tools at its 
sales bases nationwide, set up “NC Centers” 
where on-the-spot training can be provided and 
open showrooms in areas heavily populated with 
users by means of separate companies. 

This series of moves is seen as a prompt 
reaction on the part of the manufacturers to the 
fact that the domestic demand for machine tools 
slumped during the second quarter of this year 
below the level set in the same are of last 
year for the first time in five years. whacturers 
have come to the common awareness that the 
way to overcome competition on the market lies 
not only in providing products with a high 
quality but also in offering to users good service 
and in particular services which match the tech- 
nical sophistication in machine tools. 

In reaction to this build-up of networks by 
manufacturers, the dealers of both machines and 
tools which control most of the domestic distri- 
bution of Japan's machine tools see this as a 
threat to their own standing and, against the 
backdrop of increasing technological sophistica- 
tion, it remains of interest to see exactly how 
these dealers will tackle the latest offensive 
launched by machine tool makers. 








Machine Tool Unit Market 





According to the Machine Tool Unit Manu- 
facturers’ Association of Japan, the production 
of machine tool units in 1980 increased by 37 
percent to 63,774 million yen over the previous 
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ycar with shipments jumping 35 percent to 
64,564 million yen. 

The fast-paced growth in the production of 
machine tool units is accounted for not only by 
the boom in machine tools bu‘ <!so by the broad- 
based increses in the production and shipments of 
products related to numerically controlled 
machines. 

One example is ball screws which are indis- 
pensable not only to machining centers but also 
to other NC machines. In 1980 their production 
more than doubled to rise by 104 percent to 
9.96 billion yen over the year before. The pro- 
duction of other items also increased rapidly: 
round tables (up 41% over the year before), 
holders (up 58%) and coolant separators (up 
52%). In each case, the increases were a reflection 
of the growth in the demand for NC machines. 

In 1979 the members of the Machine Tool 
Unit Manufacturers’ Association of Japan num- 
bered 46 but this jumped to 58 in 1980. The 
advances made in adopting NC techniques into 
machine tools have brought far-ranging changes to 
the production set-ups of manufacturers. 





Drilling Machine Market 





Drilling machines are used to make holes in 
metal and it was once thought in Japan that they 
would be replaced in the not too distance future 
by machining centers. | 

However, compared with other machine tools, 
their unit price is low and so there has been a 
constant renewal demand from small-scale ma- 
chine manufacturers. As a result, the builders of 
drilling machines have adopted at the moment a 
full production set-up centering on radial type 
machines. In terms of value Japan's general- 
purpose drilling machine market was worth 
7.6 billion yen in 1977, 8.4 billion yen in 1978, 
10.5 billion yen in 1979 and 11.5 billion (cur- 
rently about 230 yen level to the dollar) in 1980 
(with 40,202 units), which is an annual growth 
rate Of more than 10 percent. The demand this 
year is expected to rise about 20 percent in value 
over the figure established last year with a pro- 
jected increase in quantities equivalent to |! 
percent. These are the generally quoted predic- 
tions by the industry circles. 

There are several factors which are responsible 
for the deep-rooted demand for drilling ma- 
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chines as noted by industry sources: 

1) the ongoing equipment renewal among the 
users who cannot afford to purchase high-pnced 
machining centers, 

2)the heavy burden of machine depreciation 
for users with high-priced machining centers 
seeing as the machine costs for drilling work are 
low, 

3)the fact that no skilled workers are re- 
quired as they are with other machine tools. 

To cope with the rising demand, the drilling 
machine builders are streamlining their pro- 
duction processes and implementing out-and-out 
planned production. No moves are being made 
with plant and equipment investments. 

Yet while numerically controlled machines are 
taking this island by storm, the fact that there is 
a continued deep-seated demand for general- 
purpose machine tools such as the drilling ma- 
chines is an indication that the base line of the 
industry will be expanded even further as Japan's 
machine tool industry comes to the one trillion 
yen market on an annual production basis. 


rise, and a 2.9 percent decline for mining and 
civil engineering applications. The shipments of 
marketing tips and molded tools rose 26 percent 
over the year before to 102.8 billion yen. Exports 
were up by 11.7 percent over th® same period to 
78 billion yen. 





Inventory Trends 








Cemented Carbide Too! Market 





The Japan Cemented Carbide Tool Manu- 
facturers’ Association recently announced the 
production and shipment figures for cemented 
carbide tools in 1980. Accordingly, the total 
production of cemented carbide alloy tips came 
to 1655 kg which represented a 7.4 percent 
increase over the previous year. This breaks down 


into a 14.5 percent increase over the year before | 


for cutting applications, a levelingoff for anti- 
corrosion applications with a mere 0.5 percent 


Production, Shipments 4 Inventones of NC Machine Tool 


The Japan Machine Tool Builders’ Association 
recently released the fact-finding survey on 
production figures for NC machine tools in 1980. 
A total of 63 leading members of the Association 
were surveyed. According to this survey, the pro- 
duction and shipment quantities of NC machines 
in 1980 rose sharply over the levels set in the 
year before but at the end of the year the total 
inventones jumped just over 30 percent on a year- 
to-year basis. In particular, there were large-scale 
increases in the inventories of NC lathes and 
machining centers, which was evidence of exces- 
sive supply. 

Inventories stood at 1,191 units worth 17.7 
billion yen, increases of 32.5 percent and 38.1 
percent over the year before. In terms of the 
quantity and value of the average shipments 


per month in 1980, they represented only 75 


cular problems for the future. Yet about 90 per- 
cent of all the inventories are NC lathes 


(Unit quantity/set, amount/milbon yen) 
“a 


























Tt | Performance in 1980 | 
Type Production | Shipments Inventones | Production pian in | 981 
‘Quantity Amount | Quantity Amount | Quantity Amount | Quantity Amount 
nl . T 
NC lathe 9.911 137,789 | 9637 137400 | 737 9053 £9231 126,715 
NC drilling machine 195 i, ae 195 1,808 il 24 | 293 2.345 | 
NC boring machine 1s8 11600 147 oss 4 $72 202 13,999 | 
NC milleng machine 1.775 23.910 1,748 23,768 $8 $33) (ié«a2iCSTOS 42,941 
NC grinding machine 183 440 189 Ls w $40 375 9,420 | 
NC special purpose machine 113 6.022 116 6153 14 4) i” se 
Machinung center 4.820 108,902 4691 107697 | 202426279 | 417 145,378 
NC electric spark machine 2.3 35 29.571 2.350 29.561 as 2 6Cti«@S*«ST WD 45,715 
Others _ $4 1.345 $4 1 des 0 0 3 4,725 | 
- Total . 19.544 525,387 | 19427 = 323 1191 17,725 23,257 397,561 
CSO: 4120/74 
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SCIENCE AND TECHNOLOCY 


TRENDS IN METAL FORMING MACHINE INDUSTRY 


eg DIGEST OF JAPANESE INDUSTRY AND TECHNOLOGY in English No 164, 1981 
pp 37-42 


[Article by Hiroyasu Kagawa, managing director, Japan Metal Forming Machine 
Builders’ Association] 


[Text] General 


The forming machine belongs to the same cte- 
gory as metal working machinery or machine 
tools. It is broken down into many types accord- 
ing to the processing method. (However, in Japan, 
cach industry of machine tools and forming 
machines forms the association independently — 
editor) 

The most widely used types are mechanical 
presses, hydraulic presses and sheet metal cutters 
as well as various machines for powdered mold- 
ing, forging and extrusion molding. There are also 
wire-forming machines for wire-material process- 
ing 

The forming machine requires special quality 
technology in order to manufacture on a large 
scale, uniform shaped and high-precision prod- 
ucts in an economical manner. The machine must 
also produce raw molding materials which are 
very hard, and large molding materials. Because 
of this special characteristics forming machines 
are important production goods in the machinery 
industry especially in the automobile and electric 
machinery industnes which are mass-production 
onented industnes. 

Japan's forming machine technology has made 
remarkable progress during the past 20 years 
accompanied with the development of the auto 
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are main customers. 

The advance technology of Japanese forming 
machine industry has also been highly appreci- 
ated at overseas markets including advanced coun- 
tries and developing countries. We are convinced 
that our forming machines have been contributed 
to the industrial development of these countries. 

The primary objective of forming machines 
focused on constant industry efforts to improve 
the level of high speed, automation and high pre- 
cision of the machines together with the promo- 
tion of technical development to produce many 
types of machinery in recent years. For example, 
the development of automatic exchange systems 
for metal patterns and materials, and industrial- 
use robots have made progress as domestic user 
circles have shown a very positive stand toward 
induction of new systems and products. 

In addition, there are new tasks which include 
the development of energy-saving forming ma- 
chines and countermeasures to prevent labor 
accidents. By making progress in forming machine 
technology and coping with new tasks, it is be- 
lieved that the industry will be able to assume an 
important role in the industries of many countries 
of the world. 





Business Trends 





The major forming machine builders are mem- 
bers of the Japan Metal Forming Machine Build- 
ers’ Association. Over 100 companies are mem- 
bers of the Association. 

Depending on the size of the forming machine 
products as well as diversity of the machines 
and large and small demand volume, the scale 
and structure of the makers have varied greatly. 
The makers range from super-large businesses 
such as shipbuilding and steel production to 
small companies with about 20 to 30 workers 
with each respective business carrying out pro- 
duction activities under its own technical know- 
how. 

Since the forming machine industry is a capital 
goods industry which has a demand field cover- 
ing the broad machinery industry, it is easy for its 
demand to receive major effects of business 
trends from time to time. 

In recent years, our industry received a big blow 
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during the so-called first oil shock in 1973. Since 
then. demand continued to rise smoothly until 
the production total reached a new high in 1980 
amounting to about 190 billion yen in value (cur- 
rently about 230 yen level to the dollar). A break- 
down of the main products showed that about 
14.000 press machines and 6,700 hydraulic 
presses were manufactured during the year. The 
1981 production total is expected to exceed 200 
billion yen. 

The principal reason for production increase 
was attributed to rationalization investments in 
such industmes as automobile and automotive 
parts, and electric machinery and equipment. In 
addition, there was large contribution by me- 
chanical press investments in internally-equipped 
safety functions. 

The scale of forming machine exports amount- 
ed to between 50 billion yen and 60 billion yen 
in 1980. The machines were exported mainly to 
the U.S. and Southeast Asian countries. The 
export trend showed that most of the large types 
such as plants were shipped to the U.S. and the 
socialist countries while the small and medium 
multi-purpose machines were exported to South- 
east Asian countries. 

The trend of forming machine imports is en- 
tirely subject to the domestic business situation, 
marking a sharp decrease during a recession. 

FY 1980 imports (during the April 1980 to 
March 1981 period) registered about !2 billion 
yen or a continuing increase. Currently, major 
imported models include the high-speed forming 
machine and other speciality machines mainly 
from the U.S. and West Germany. Most of them 
are internationally well-known products. 


Technical Trends 





The contents of technical development which 
the forming machine industry has so far achieved 
can be broken down into the following three 
segments: 

1) Improvement of high precision and re- 

liance, 

2) Higher productivity through high speed 

and automation. 

3) Compliance with new needs accruing from 

the development of new technologies. 

These three technical developments have en- 
sued a variety of evolutions including high-speed 
and high-precision press, cold forging process, 
transfer press, automatic materials supply and 
automatic mold-changing systems. 

In addition, our industry has taken positive 
steps recently toward environmental and labor 
safety measures which constitute one of the 
most important tasks among industrial circles. 

Although many research institutes and indus- 
trial associations have been exercising a funda- 
mental study for low-noise, low vibration mea- 
sures, it appears necessary to continue a great 
deal of studies on an accumulating basis in the 
future before any economical and effective 
measures for low noise and low vibration can 
be attained. 

During the past few years, safety measures 
for press machines have been pursued positively 
through Japanese Government regulations as 
well as subsidies and through the efforts of user 
industries. 

In other words, a series of comprehensive 
safety measured aimed at the machinery industry 
as well as user circles are at present in progress. 
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They include the compulsory installation of 
safety measure press machines, the execution 
of model licensing systems for safety function- 
equipped presses, financial subsidies for the 
above installation cost and compulsory check of 
press machinery on regular basis. 

The direction of the technical development of 
the Japanese forming machine industry is now 
heading can be divided into the following three: 


and Information Industries through the Ministry 
of International Trade and Industry as a window 
organ, the machinery industry has been endeavor- 
ing to pursue research and development by estab- 
lishing various tasks for development and indus- 
trialization of new products. 

Major items among them include further in- 
dustrialization of: 


1) Index-controlled automatic forging equip- 


1) Development of new metal plastic process- ment, 
ing techniques, 2) Index-controlled automatic free-type forg- 
2) Automation and multiple techniques for ing equipment, 


the purpose of multifarious production, 

3) Development of energy conservation. 

In addition to these three, it is predicted that 
measures against noise and vibration as well as 
measures for safety will remain a constant task 
in terms of future technical development. 

In planning advanced forming machine pro- 
duction on the basis of the Law on Extraordinary 
Measures for Promotion of Specific Machinery 


3) Hydroforming press-type index-controlled 

forming machine. 

The Japanese forming machine industry is con- 
Stantly seeking new tasks and trying to resolve 
them by meeting all requirements accruing from 
prevailing economic conditions and user circles. 

It is, therefore, expected that the industry will 
greatly contribute to the development of the 
industrial circles of the world in the future. = 








Production Trends by Machine Type (Unit: million yen) 
Type 1974 1975 1976 1977 1978 1979 1980 
Bending machines 4,144 3,716 $278 4088 3,390 4,306] 5,091 
Hydraulc press 28,324 16480 16661 21,489 24,779 33,454} 35,112 
Mechanica! press 58,419 33,040 53,906 68,468 71,394 96,089 | 109,827 
Shearing machine 15,925 8469 13,773 12,549 14,725 16,549] 22,510 
Hammer 1.164 «61,642 «1,037 «1,349 )=—-1,872) 1,343! 1,417 
Other forging machine | 2,749 2436 2,672 2,838 7,126 3,404| 4,880 ; 
Wire forming machine | 11,771 6863 7,969 6,154 8,058  7,888| 10,789 
Total 122,496 72,646 101,296 116,935 131,344 163,033 | 189626 

















Source: ‘Machinery Statistics’ (MITI) 


Trends of Production & Exports and Imports (Unit: million yen) 











Fiscal year Production Exports Imports 
beginning 
in April Unit Valuc(A)| Value(B)  (B/A) | Value(C) (C/A) 
1969 23,218 16,459 6878 9.0(%)| 14,186 184 
1970 24,664 87,512 9,226 10.5 14,095 16.1 
1971 15,520 62,325 15,070 242 13,370 21.5 
1972 21,972 72,177 16,372 22.7 7,173 99 
1973 28,134 109,052 25,830 23.7 10,030 92 
1974 20,283 122,496 32,460 26.5 15,778 129 
1975 12,489 72,646 32,686 45.0 12,797 174 
19% 16,720 =: 101,196 39,504 39.0 7,444 74 
1977 16529 116935 $0,151 429 6,881 $9 
1978 19,755 131,344 $0,358 38.3 6,004 46 . 
1979 24,967 163,033 68 064 41.7 10,599 65 
1980 29,110 189,626 60,953 32.1 11,656 6.1 
198! - 210,000 60,000 28.6 12,000 5.7 : 
outlook . 




















Source ‘Machinery Stetistics’ (MITI) Customs Cleerance Statistics (MOF) 
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The List of Leading Metalworking Enterprises in Japan 


AICHI TOKEI DENKI K_.K. 
1-2-70, Chitose, Atsuta-ku, Nagoya 


AMADA COMPANY, LTD. 
200, Ishida, Ischara City, Kanagawa Pref. 


ASHINA IRON WORKS, LTD. 
945, Hirotani-cho, Fuchu City, Hiroshima Pref. 


eS SHIMAMOTO ENGINEERING 
2-132, Momoyama-cho, Niigata City, Niigata Pref. 


CITIZEN WATCH CO., LTD. 
840, Shimotomi-takeno, Tokorozawa City, 
Saitama Pref. 


DAIDO MACHINERY, LTD. 
9, Takiharu-cho, Minami-ku, Nagoya 


DAINICHI KINZOKU KOGYO CO., LTD. 
Shin Osaka Bidg., 1-1-36, Nishi Awaji-cho, Higashi 
Yodogawa-ku, 


DAIWA SEIKI CO., LTD. 
1-270, Higashi Onari-cho, Omiya City, Saitama Pref. 


EGURO MACHINERY CO., LTD. 
8-14, Okura-machi, Okaya City, Nagano Pref. 


ENSHU LTD. 
a Takatsuka, Kami-mura, Hamana-gun, Shizuoka 
Pref. 


FUJI MACHINE MFG. CO., LTD. 
os Chausuyama, Yama-machi, Chiryu City, Aichi 
ef. 


FUJI SEIKI CO., LTD. 
981, Uefionishiwaki, Ageo City, Saitama Pref. 


FUJI-SEIKI MACHINE WORKS, LTD. 
840, Shimotogari, Nagaizumi-cho, Sunto-gun, 
Shizuoka Pref. 


FUJITSU FANUC LTD. 
3-5-1, Asahigaoka, Hino City, Tokyo 


HAMAI CO., LTD. 
5.5-15, Nishi Gotanda, Shinagawa-ku, Tokyo 


HAYAKAWA MACHINERY WORKS, LTD. 
32-56, Nagane, Daikoji, Chita City, Aichi Pref.” 


HITACHI SEIKI CO., LTD. 
1, Abiko, Abiko City, Chiba Pref. 


HITACHI SEIKO LTD. 
890, Kashimada, Saiwai-ku, Kawasaki City, 
Kanagawa Pref. 
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HOKOKU MACHINERY CO., LTD. 

1008. Kusado-cho, Fukuyama City, Hiroshima Pref. 
HOMMA METAL WORKS CO., LTD. 

3-7-2, Tagawa, Yodogawa-ku, Osaka 


HORI MACHINE TOOL CO., LTD. 
3-8-12, Oshiage, Sumjida-ku, Tokyo 


HOWA MACHINERY, LTD. 
Aicht Prof | - mom. 


ICHIKAWA GRINDER MFG. CO., LTD. 
283, Michishita, Kagiage Shinden, Iwatsuki City, 
Saitama Pref. 

IIDA MACHINERY CO., LTD. 

2-15-14, Mishuku, Setagaya-ku, Tokyo 


IKEDA IRON WORKS. LTD. 
3-6-23, Nishi Gotanda, Shinagawa-ku, Tokyo 


IKEGAI IRON WORKS, LTD. 
4-1-21, Shiba, Minato-ku, Tokyo 


ITO SEISAKUSHO CO., LTD. 
6-4-1 1, Nishi Oi, Shinagawa-ku, Tokyo 


JAPAN ABRASIVE CUTTING MACHINE 
MFG. CO., LTD. 
Oyamazaki-cho, Otokuni-gun, Kyoto 


JAPAX INC. 

100, Sakato, Takatsu-ku, Kawasaki City, 
Kanagawa Pref. 

KANZAKI KOK YUKOKI MFG. CO., LTD. 
341, Inadera, Amagasaki City, Hyogo Pref. 


KARATSU IRON WORKS, LTD. 
— Bidg., 2-4-1 Marunouchi, Chiyoda-ku, 
° 


KASHIFUJI WORKS, LTD. 
28, Kamota, Kamitoba, Minami-ku, Kyoto 


KATAOKA MACHINE TOOLS MFG. 
CO., LTD. 


7-1, Ky ogamine, Miyai-cho, Okazaki City, Aichi Pref. 


KETYO SEIKI CO., LTD. 
2-377-3, Katsushika-cho, Funabashi City, Chiba Pref. 


KITAGAWA IRON WORKS CO., LTD. 
77-1, Moto-machi, Fuchu City, Hiroshima Pref. 


KITAGAWA KOGYO CO., LTD. 
11-1, Moto-machi, Fuchu City, Hiroshima Pref. 


KITAMURA MACHINERY CO., LTD. 
1870, Toide-cho, Takaoka City, Toyama Pref. 





KOMATSU LTD. 
2-3-6, Akasaka, Minato-ku, Tokyo 


KONDO MACHINE WORKS, CO., LTD. 
91, oe Hanada-cho, Toyohashi City, 
Aichi 


KOTOBUKI INDUSTRY CO., LTD. 
_—— Matsuda-cho, Higashi Kujo, Minami-ku, 
yoto 


KOYO MACHINE INDUSTRIES CO., LTD. 


2-34, Minami Uematsu-cho, Yao City, Osaka 
KURASHIKI MACHINERY CO., LTD. 


Shinko Bidg., 2-1, Kanda Ta-cho, Chiyoda-ku, Tokyo 


MAKINO MILLING MACHINE CO., LTD. 
2-3-19, Nakane, Meguro-ku, Tokyo 


MARUFUKU MACHINERY WORKS, 
CO., LTD. 
2-1-9, Itachibori, Nishi-ku, Osaka 


MATSUURA MACHINERY CORP. 
1, Azanuma, Urushihara, Fukui City, Fukui Pref. 


MITSUBISHI ELECTRIC CORP. 
2-2-3, Marunouchi, Chiyoda-ku, Tokyo 


MITSUBISHI HEAVY INDUSTRIES, LTD. 
2-5-1, Marunouchi, Chiyoda-ku, Tokyo 


MITSUI SEIKI KOGYO CO., LTD. 
3-3-7, Nihonbashi Muro-machi, Chuo-ku, Tokyo 


MIYANO MACHINERY CO., LTD. 
1000, Akiwa, Ueda City, Nagano Pref. 


COL LID MACHINE TOOL WORKS, 
73, Setocho, Fukuyama City, Hiroshima Pref. 


MURATA MACHINERY, LTD. 
3, Minami Ochiai-cho, Kisshoin, Minami-ku, Kyoto 


NACHI-FUJIKOSHI CORP. 
20, Ishigane, Toyama City, Toyama Pref. 


NAKAMURA TOME PRECISION 
INDUSTRY CO., LTD. 
15, Netsuno, Tsurugi-machi, Ishikawa Pref. 


NICCO MACHINE TOOL CO., LTD. 
1-26-21, Tamagawa, Ota-ku, Tokyo 


NIHON DIA INDUSTRY CO., LTD. 
1-1-2, Kasuya, Setagaya-ku, Tokyo 


NIHON KIKAI SEISAKUSHO CO., LTD. 
2-1-1, Matsuba, Nagaoka City, Niigata Pref. 
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‘NIIGATA ENGINEERING CO., LTD. 


1-4-1, Kasumigaseki, Chiyoda-ku, Tokyo 


NIPPEI INDUSTRIAL CO. LTD. 
World Trade Center Bidg., 24-1, 
Hamamatsu-cho, Minato-ku, Tokyo 


NISSIN MACHINE WORKS CO., LTD. 
300, Aritama Nishi-machi, Hamamatsu 
City, Shizuoka Pref. 


NOMURA AUTOMATIC LATHE CO. 
437, Tanzawa, Okutama-machi, 
Nishitama-gun, Tokyo 


NOMURA MACHINE TOOL WORKS, LTD. 
1-2-37, Nishi Kagaya, Suminoe-ku, Osaka 


OGAKI IRON WORKS, CO., LTD. 
480, Tsurumi-cho, Ogaki City, Gifu Pref. 


OGAWA IRON WORKS, LTD. 
472-1, Omachi, Yasufuruichi-machi, 
Hiroshima City, Hiroshima Pref. 


OHMIY A MACHINERY CO., LTD. 
1-404-S, Yoshino Hara-machi, Omiya City, 
Saitama Pref. 


OKAMOTO MACHINE TOOL WORKS, LTD. 
1000, Minowa-cho, Kohoku-ku, Yokohama 


OKAMURA IRON WORKS CO., LTD. 
3-2-16, Shiroka, Nagaoka City, Niigata Pref. 


OKUMA & HOWA MACHINERY LTD. 
1111, Maeno, Konan City, Aichi Pref. 


OKUMA MACHINERY WORKS, LTD. 
1-32, Tsujianachi, Kita-ku, Nagoya 


OM. LTD. 
Umeda Bidg., 1-12-17, Umeda, Kita-ku, Osaka 


OOYA MACHINERY WORKS, CO., LTD. 
1-8, Tota-cho, Moriguchi City, Osaka 


OSAKA KIKO CO., LTD. 
8-10, Kita Itami, Itami City, Osaka 


RIKEN SEIKO CO., LTD. 
—_— Bidg., 1-1-12, Toranomon, Minato-ku, 


ROKU-ROKU SANGYO, LTD. 
4-23-5, Takanawa, Minato-ku, Tokyo 


SAKURAI, LTD. 
830, Sukenobu-cho, Hamamatsu City, Shizuoka Pref. 











SAiNJO MACHINE WORKS. LTD. 
i300, Inokoba Shinden, Sakae-mura, Minami 
Kanbara-gun, Niigata Pref. 


SANKYO SEIKI MFG. CO., LTD. 
5329, Shimo Suwa-cho, Suwa-gun, Nagano Pref. 


SANSEI MFG. CO., LTD. 
200, Isehara City, Kanagawa Pref. 


SANYO MACHINE WORKS, LTD. 
1, Oka, Okimura, Nishiharu<cho, 
Nishikasugai-gun, Aichi Pref. 


SEIBU ELECTRIC MFG. CO., LTD. 


868, Kubo, Koga-machi, Kasuya-gun, Fukuoka Pref. 


SEIKO SEIKI CO., LTD. 
4-3-1, Yashiki, Narashino City, Chiba Pref. 


SEIWA IRON WORKS LTD. 
4-8-13, Sanwa-cho, Toyonaka City, Osaka 


SHIGIY A MACHINERY WORKS, LTD. 
. ‘ peecumennten Fukuyama City, Hiroshima 


SHIN NIPPON KOKI CO.. LTD. 
2-44, Kita Kyuhoji-machi, Higashi-ku, Osaka 


SHIZUOKA MACHINE TOOL CO., LTD. 
9-52, Toyohara-cho, Shizuoka City, 
Shizuoka Pref. 


SHOUN MACHINE TOOL CO., LTD. 
2-1-1, Mikuni, Toyonaka City, Osaka 


SUGA MACHINE TOOL CO., LTD. 
3-2-11, Sumiyoshi-cho, Anjo City, Aichi Pref. 


SUGIMOTO TEKKO, CO., LTD. 
249, Honjo Nishi, Higashi-Osaka City, Osaka 


STAR MFG. CO., LTD. 
365, Sena, Shizuoka City, Shizuoka Pref. 


TATYO SEIKI CO., LTD. 
3, Funatsu, Kashiwase, Komaki City, Aichi Pref. 


TAKISAWA MACHINE TOOL COo., LTD. 
983, Natsukawa, Okayama City, Okayama Pref. 


TEUIN SEIKI CO., LTD. 

Higobashi Center Bidg., 1-9-1, Edobori, Nishi-ku, 
Osaka 

TOKYO KIKAI SEISAKUSHO, LTD. 
5-26-24, Shiba, Minato-ku, Tokyo 


TOSHIBA MACHINE CO., LTD. 
4-12-11, Ginza, Chuo-ku, Tokyo 


CSO: 4120/74 


TOY AMA MACHINE WORKS, LTD. 

ne Fukuno-machi, Higashi Tonami-gun, Toyama 
TOYODA MACHINE WORKS, LTD. 

1-1, Asahi-machi, Kariya City, Aichi Pref. 
URAWA MACHINE TOOLS CO., LTD. 
10-16-26, Tokiwa, Urawa City, Saitama Pref. 


TOYO KOGYO CO., LTD. 
3-1, Shinchi, Fuchu-machi, Aki-gun, Hiroshima Pref. 


TOYOOKI KOGYO CO., LTD. 
45, Kaizan, Hatchi<ho, Okazaki City, Aichi Pref. 


TOYO SEIKI CO., LTD. 
341, Kofukasaku, Omiya City, Saitama Pref. 


TOYO KOGYO CO., LTD. 
2715, Miyagawa, Chino City, Nagano Pref. 


TSUGAMI CORP. 
1-18-16, Shinbashi, Minato-ku, Tokyo 


TSUNE SEIKI CO., LTD. 

852, Takahizuki, Fuchu-machi, Nehi-gun, 

Toyama Pref. 

URAWA MACHINE TOOLS MFG. CO., LTD. 
10-16-26, Tokiwa, Urawa City, Saitama Pref. 


WAIDA MFG. LTD. 
1-100, Showa-cho, Takayama City, Gifu Pref. 


WASINO MACHINE CO., LTD. 
1080, Obarimi-Shinden, Komaki City, Aichi Pref. 


YAMADA KOKI CO., LTD. 
2-5-16, Minami Azabu, Minato-ku, Tokyo 


YAMAGE IRON WORKS CO., LTD. 
$4-2-13, Shimoemoricho, Fukui City, Fukui Pref. 


YAMASAKI GIKEN CO., LTD. 
1147, Kanda, Kochi City, Kochi Pref. 


YAMAZAKI MACHINERY WORKS, LTD. 
1, Norifune, Oguchi-cho, Niwa-gun, Aichi Pref. 


aie INDUSTRY CO., LTD. 
1160, Hamanaka, Satosho-cho, Asaguchi-gun, 
Okayama Pref. 


ZASRAWA qi MFG. CO., LTD. 
Ohtemachi Bidg. l temachi, 

Chiyoda-ku, Tokyo 

YONEDA TEKKOSHO, LTD. 

1-7-10, Toyoshima Minami, Ikeda City, Osaka 


YUTAKA SEIMITSU KOGYO, LTD. 
592, Kami Ochiai, Yono City, Saitama Pref. 





SCIENCE AND TECHNOLOGY 


KEY PRODUCTS OF MACHINE TOOL MANUFACTURERS 
Tokyo DIGEST OF JAPANESE INDUSTRY AND TECHNOLOGY in English No 164, 1981 pp 44-78 
[Text] Machining Center 


Model VMC 7040 
Machining Center 





Enshu Limited 
The VMC-7040 Vertical Machining Center is designed and 


built on the background of both high technology and ex- 
cellent workmanship. 


Specifications (Mechanical Portion) 


Spindle drive motor............ DC 3.7 kw constant 
55 kw intermittent 
Spindle speed range ............... 50 — 3,150 rpm 
Table size (working surface) ........ 1,000 x 400 mm 
Table T-slots. ... . five 18 wide T-slots every 80 spacings 
Table longitudinal travel (X axis)........ .. 700 mm 
Saddle cross travel (Y axis). .............. 400 mm 
Head vertical travel (Z axis)... ............ $00 mm 
Spindie nose to table top distance 
eA Lr BES Fee 125 —- 625 mm 
Spindle center to column ways. ............ 450 mm 
DL > «64% 06666 086.006n06600004 No. 40 
Rapid traverse rate: 
iS 6 dak éo0s emia aks 12,000 mm/min. 
i whose eke i .. «+.» 10,000 mm/min 
Feed range 
Dns. .k ddusdeen teas 1 — 2,000 mm min 
in . 5h @ ie ¥ iis el bdo be ae 1 — 2,000 mm/min. 
Maximum weight of workpiece ............ $00 kgf 
DP cathaneestSh bateaeacess 3,800 kgf 
Floor space .............2,825 (W)x 2,795 (L) mm 
SE SEMEDUINED op 6 6 ce ct coceséeceue 2,640 mm 
ATC: 


oT 





EE SS oe a, 25 
SS a a a random 
SE SR a a ER ay MAS 403-BT 40 


3 kgf 


Features 
The VMC-7040 Vertucal Machining Center is designed 
for the purpose of getting high productivity and easy 
handling as w7il as wide versatility in use, besides it is 
of high accuracy and reliability. The VMC-7040 has 
several advance4 functions in the standard specifications 
such as rapid travel speed of 12 m/min., high speed tool 
change time of 5 seconds, etc., and gives high productivi- 
ty. The VMC-7040 is easily operated by the unskilled 
worker thanks to “CRT character display” on the control 
panel and operation switches arranged systematically 
on the panel. If trouble should the cause is 
found immediately by the self diagnosis. The VMC- 
7040 Vertical Machining Center is most suitable for the 
facilities for the factory of today. 
Machining Capacity 
Milling capacity: 
(by @ 100 mm face mill) 80 Cu. cuymnia. in Steel, 100 
Cu. cm/min. in Cast Iron. 
(by HSS ¢ 20 mmend mill) 40 Cu. cm/min. in Steel, 
75 Cu. cm/min. in Cast fron. 
Drilling capacity: $45 in Mild Steel 
Accuracy 
Positioning accuracy: 0.005 mm/300 mm 
Repeatability: t0.002 mm (each axis) 
High Performance 
Tool change: 5 seconds 
Magazine Capacity: 25 ‘ols 
Rapid travel: 12 m/min. 
Updatable Design 
Draft of Ultra High Precision Spindle 
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Standard Accessories for ENSHU/FANUC System 6M 
Controlled axes: 3 axes (X, Y, and Z). Simultaneously 
controlled axes: 3 axes. System resolution: 0.001 mm. 
Keyboard manual data input (MDI). CRT character dis- 
play. Decimal point programming. Selective absolute/ 
incremental pr within the same block of data. 
of absolute coordinate zero. Positioning, 
linear and circular interpolations across different quad- 
rants. Buffer storage. Dwell. Cutter compensation C: 
+6 digits, G40, G41 , G42. 
Tool length offset: +6 digits, G45 — G48 (up to 32 sets in 
total of cutter compensation C and tool length offset 
values). Manual pulse generator. Dry run. Self diagnostics. 
Backlash compensation. Single block. Optional block skip. 
Machine lock. 4-digit sequence number display. Sequence 
number search. Program number search. Manual/auto- 
matic return to reference point. Canned cycle (G80 thru 
G89). Constant tangential feedrate control. Mirror image: 
with respect to X and Y axes. Tape reader. Part program 
storage and editing: 15 m of tape information. Stored 
pitch error compensation. Rapid traverse override. 








Milling Machine—Model 3VN 
Machining Center—Model 3VA 
Copy Milling Machine—Model 3VT 





Hamai Co., Lid. 


* We have the following 3 models: 
CNC Milling Machine, Model 3VN 
CNC Machining Center, Model 3VA 
NC Copy Milling Machine, Model 3VT 
Models 3VA and 3VT have been developed based on 
Model 3VN, namely 3VA is equipped with ATC and 
3VT with Tracer head. Customers can therefore select 


any one of the above three models according to their 


purposes. 

* Each of Models 3VN and 3VA has a standard spindle 
head in which contains 2-steps speed change gearing 
unit. If however high speed operation is required, a 
high speed type head is available as an optional speci- 
fication. 

* All the three models can be equipped with OILMATIC 
spindle cooling device so as to make it possible to 
operate each machine in high speed and in high ac- 
curacy. 

* Model 3VN is provided with hydraulic unit as the 
standard execution, which makes it possible to fit 
pull studs on tools and to clamp and unclamp tools 
by operating a push button. 

* Spindle head of Model 3VT is designed to make quill 
movable vertically by 100 mm so that easy copying 
operation can be done 

* For easy maintenance, Model 3VT is equipped with 
FANUC 330D control and FANUC Tracer head. 
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| Machane meet tf = } = ai 3vT 
* (FANUC MADE 
Automatic Tool Changer © ’ 
| Capacity of tool = 24 tools | 
| Tool selection q Memory random q 
j Tool change ume fs S sec } 
| Chip to chip i Approx. 15 sec | 
| Max. tool dia ' 80 mm | 
Max. tool length 7 300 mm } 
Max tool weigh! ia Tk | 

Machine Accessories (Standard) 


Electric spindle orientation, Trouble diagnosing function, 
Hydraulic unit, Load meter. 

(Options) 

Flood coolant system, Spindle cooling device, Splash 
additional axis, Inductosyn feed back. 


NC Unit (FANUC 6M) (Standard) 

Simultaneous controllable axes: 3 axes, Spindle speed 
function: S4 digits, direct designation, Fixed cycle, Stored 
pitch error tion, Part storage and 
editing: 40m (130ft) of tape information, Tape punch 
interface, Inch/metric conversion, Door interlock . 
(Options) 

Tape reader with reels. Manual pulse generator, Additional 
4th axis, Cutter com C, Part program storage 
and deiting: 40/80/320m (130/264/10S6ft) of tape 
information, Helical interpolation, Character display unit. 
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MC Series 5V-6V Main Specification for MC Series (SV, 6V) 
Vertical Machining Center ] Co 
Hexai Co... Lid. 3" Oem ~ 7 7 | 
F al eed - ey Loe | 
* Rigd Bed type construction gives the machine the a —e—s meen fen | 
long durability in high accuracy. Also, no overhang Cn ee ot nme ~~ mon mae | 
exists on all strokes X, Y, Z, and this makes heavy — --ear lean | 
cut in wide range poss:bie. =" \afeen ean | 
* Special consideration has been made for the front [Sonn loses — lou 
design in order to make operation easier. Excellent tai es ees 
accessibility makes operation efficient. ee me ra —— een 
* Slide surface is provided with cover which protects : ————_;_——_—] 
the machine perfectly from oil and ips. Screw oan at ie | 
conveyor (6V only) can be supplied optionally. hol ' —. — 
* The machine has large space table, l-ton loading — a ee | — eae pam oom 
capacity and i-ton Z axis thrust force, enabling to oo eewe w= OC ee [008 
perform machining of large size workpiece and drill- —-— _——}—_— — 
ing of large diameters. ae i = Taw ew 2D oe ee 
* Main spindle is driven by a large horse power motor, —_ -— rans j= a 
DC 11 Kw (30 min rating). =, lqsespes es. ° 


Specially, MC-6V is equipped with 3-step speed change 
facility, and this makes the machine work for wider 
speed range !rom low to high in full power. 

Feed motors for each axis can be fitted on outside 
machine to ensure easy maintenance. These motors 
are excellent in heat radiation, therefore these do not 
affect machining accuracy. 

Main spindle orientation is of electric system. Ths 
allows quick movement and trouble-free. Heat pipe is 
used for main motor so as to keep the motor from 


 - 
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CONTROL UNIT is mounted outside of column. It 
is therefore easy to move and fix the unit, and further- 
more floor space can be saved to the minimum. 

NC UNIT has programming controller, which makes 
change of machine function and ATC sequence after 
delivery possi bie 

OPERATION PANEL is pendant type located in front 
of the machine. All push buttons, key lamp displays, etc 
necessary for machine uperation are accommodated in 
the pane! 














Machine Accessories (Standard) 
Electric spindle orientation, Trouble diagnosing function, 
Fan cooler for main spindle, Hydraulic unit, Load meter. 
(Options) 

Flood coolant system, Spindle cooling device, Splash 
guard, Screw chip conveyer, Magazine for 24 tools (SV 
only), Indexing table used with additional axis, 
Inductosyn feed back. 


NC Unit (F ANUC 6M) (Standard) 

Simultaneous controllable axes: 3 axes, Spindle speed 
function: S4 digits, direct designation, Fixed Cycle (G73, 
G74, G76, G8O0-—89). Stored pitch error compensation, 
Part program storage and editing: 15m (49ft) of tape 
information, Tape punch interfacé, Inch/metric con- 
version, Door interlock. 

(Options) 

Tape reader with reels, Manual pulse generator, Additional 
4th axis, Cutter compensation C, Part program storage 
and deiting: 40/80/320m (130/264/1056ft) of tape 
information, Helical interpolation, Character display unit. 





MC-SOV, 70V, 80V 
Vertical Machining Center 





Hamai Co., Lid. 


Column Feed Design. 

These new Machining Centers have been develored 
after years of experience in manufacturing a range of 
production mulling machines supplied to the automobile 
industries. The column feed construciton is the most 
advanced engineering concept im machining center dengn 
providing for superior machine balance and exceptional 
rigidity resulting in high precision performance over ex- 
tended periods of time 
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Workpsece Loading and Unloading 

The generously proportioned travel movements in all 
axes m addition to the large cable area will cut loading 
and unloading tume to a munimum. The flat design of the 
fromt surface of the table bed will allow for maximum 
crame access to the machine loading and unloading area. 

All machine slideway surfaces provide sufficient 
bearmg width. This massive construction insures the ac- 
commodation of heavy workpieces and heavy cutting 
wads. without sacrificing precision. The Y and Z axis 
slideway surfaces are manufactured of hardened and 
ground stee) plate and the X axss surface us of hardened 
and ground meehanite casting. Smooth and continuous 
no-bind mouon of sliding members is assured through the 
use of Turcute B where metal to metal contact might 
normally be an enpediment to member movement. 
Sideway Lubncation System. 

Hama: engneers have designed an exceptionally re- 
liable piston-type distributor using steel conduit piping 
to provide for failsafe slideway lubrication. In addition, 
they have mstalled a safety alarm lamp to alert the oper- 
ator in the remote event that there is a lubrication mal 
function. 

Automatic Tool Changer 

The 20 tool automatic tool changer provides for ran- 
dom tool selection and i) mounted on the ade of the 
machine precluding the possibility of interference in the 
machine operation. The tool changing technique used is 
extremely efficent and tool change time is rated at $ sec. 
Tool pots will accommodate maximum diameters of 150 
mm (6°), 2 maximum tool length of 350mm (13.8) and 
maximum tool weight of 15 kgs ( 33ibs). 

Rugged Spindie Construction. 
Each machine is provided with a spindle having suf- 





An outside forced lubrication system is used in con- 


junction with a cooling fan to maintain the spindle head 
at a constant temperature of +7°C (44.6°F). For special 
continued cutting at high speeds Hama: offers an optional 
unit to provide constant spindle head temperature at t2°C 
(35.8°F). This feature will provide for continued high 
speed accuracy without the risk of thermal distortion. 
, Led. manufactures all types of vertical 
machining centers ranging from small to large sized 
ones. 


Machine Accessories ( Standard) 
Trouble diagnosing 'unction, Fan cooler for main spindie. 


Machine Specification for MC Series (SOV, 70V, 8OV) 









































r . a 7 
i Soe ee _-= -_<—-_ < '& << 
' T a 
ee - Gas (Sede 
| mmmuageavcm | = ‘— “_eme + O20 e 
1 i= “ore _ powreren newer 
rawr pene woe wm | ~ hep eas i. Fe wo. 
Ce oe oF comme | | — “Seen o_-_ ane 
' ee oT 
i > | - worn jpe am s> 
ae ne oe we ‘=> oe 
—<- ee ree ren 
eam | ems mi ‘pam — ow 
‘tow one ee eee ee 
ee 13 1 eee . 
< _~ oon _ = eae . oe - 
oe » om a 
a —— 2 men (8D ae Ft all 
-_ ad i - ie 
“lew | ogre’ of —y - 
ee mee — Seal 
| —_— eS Sewer — 0am came pa com © delete 
= \ ence cow ; “ [Cee Ae 804 TP Mn OOO NTT, 
——— | «ow | ee (mer) een) 
: ' " ae ee ee 
“oo iL H 7 — i" => i 
| aw %O -— = —-*, - ” ‘» \» 
re ~— ore leo qume \temeaurc ‘teu aune 
| cmaamae ® ~~ ~ = " ;* 




















Hydraulc unit, Losd meter 

(Opaons ) 

Ficod coolant system, Spindle coolmg device, Splash 
guard. Screw chip conveyer. Magazme for 24 tools, 
Long tables & extension of table travel, Indexing table 
used with additional axis. Inductosyn feed back, Auto 
matic workpiece changer. 

NC Unit (F ANOC 6M) (Standard) 

Sumultancous controllable axes: 3 axes. Spindle speed 


function: S4 digits, direct designation, Fixed cycle (G73, 


G74, G76. G80-89), Feed function: F-1 dign feed rate, 
Stored puch error compensation, Tape reader with reels, 
Part program storage and editing 40mi(130f) of tape 
information, Tape punch interface, Manual pulse gene- 
rator, Inch/metric conversion, Door interlock 

(Opuons) 

Additional 4th axis, Cutter compensation C, Part program 
storage and deiting: 80/320m (264/1056ft) of tape 
miormation, Helcal mierpolatsion. Character display unit. 





MACCMATIC-410V 
Vertical Machining Center 
NC Built-in Type 





Hitachi Seiko, Ltd. 


Features 


Easy Access to the Table 

Bed type. column cromwise travelling design ensures 
excellent maneuverability and easy access to the machine 
Because of no proiru~” w i from of the table, the work- 
piece can be mo. al removed very easily: and 
centering ts factlita’ 


Pendent Type Concentrated Uperating Panel 
All the controls are put cn the pendent type operating 





panel and are arranged properly from the viewpoint of 
human enguneenng. 


One Travelling Unit in Each Axis 

The .swse moves longitudinally, the column crosswise 
and spindle hea! im vertical direction. During travel in 
crosswise and werlx.) ‘direction no weight is displaced 
and the friction conditions on the ways do not change. 
Thus, hugh accuracy can be kept for long time. Positioning 
accuracy is = 0.010/300mm. (2 0.0004/12") 


Miacro-Computer Processed Interface 

Sequence controllers are imtegrated into large-size IC 
design PCB. The use of micro<omputer for machine inter- 
face enables electrical circuit without conventional 


contacts, thereby establishing reliability for a long period 


of tume and enhancing performance. 

Specifications 

TABLE AND RANGE 

Working surface ... ... 2.6 seen, 1 400 x $50 mm 
Die cseseccdeseeos . 1000 mm 
Din ddnsdedeeheaceeaceos .600 mm 
this. p ads iadee ees abb6 babne $50 mm 
Table to spindle end . 200-750 mm 
Max. loeding on table... .. . 2. ee eee | OOO kg 
SPINDLE 

Main motor heme (fF 
MEE cocccce .««+.+ NTNo.4$ 
Spindle speeds... © ce cnee 32 — 4,000 rpm 
AUTOMATIC TOOL CHANGER 

Pear more 30 tools 
Tool shank. .... CT Frange No. 45 
Pins oasceceeeseoo< .. Random 
Machine weight (w/out N/C) pees .7 500 kg 








Model MH-400 
CNC Ram Type Horizontal Machining Center 


Kurashiki Machinery Co., Lid 





Spindle Operation 

“Machine Body: The built-in control unit adds conven- 
sence and neat appearance to the machine. 

* Ram Type Construction: The ram type spindle axis in- 
creases mgdity and makes heavier milling operations 
possible 

* Spindle Speed: Speed can be selected by one RPM 
imcrement throughout ful! range. 

*Auto Pallet Changer: The Auto Pallet Changer is com- 
pact. accurate and simple to operate. 

High Reliatility 

* Adoption of IC: The reliability of the NC wait has been 
increased by adupting IC in the sequence relay circuit 

*Precise Table index: The curvic coupling type indexing 
system (5 degree increments) adds precision and relia- 
bility. 

*Automatic Tool Changer: This ATC has no change arm 
but is amply constructed for rapid changes. (Change 
tame 4.5 secs. for consecutive tools). 

Good Productivity 

*Check Function: Down time can be mmmimized by use 
of the input-output check function 

*Tool Selection: Tools can be selected at random by 
means of the address T and 2 digits. 

*Tool Storage: The machine has a 24 station automatic 
tool changer. 

*Fast Reverse Spindle: Tapping time is minimized with 
the quick exchange function. (Forward, Stop, and 
Spindle reverse) 





Specifications 

Stroke 

Table lungtudinal travel ( X) 600 mm 
Ram vertical travel (Y) 40 mm 
Distance between spindle center 

and table surface... . 30 ~ 450 mm 
Ram travel (Z) 300 mm 
Dastance between spindle end 

and table center . 200 - $00 mm 
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Model KV-1000 
CNC Vertical *4achining Center 


Kurashiki Machinery Co.. Lid. 


* Minimum Space Requirements by the Built-in Control 

Unut 

The hydraulic unit and the electrical equipment con- 
sisting of the NC equipment, electrical control panel, etc. 
are installed on the side and the rear of the machine to 
attain the built-in control unit, so that the required floor 
space has been minimized to make it easy to move and 
install. 
* Pendant Control Designed for Operation Convenience 

and Efficiency 

The portions of the equipment related to the operation 
of the machinery and the NC operation, such a5 push 
buttons and indicauon lamps are concentrated on a pend- 
ant control panel so that the most of all operations can be 
conducted from the front of the machine and the operator 
does not need to move around here and there, thereby they 
can make it very efficient in operation. 
* A Wide Table and Large Depth of Machining Area 

In comparison with other sumidar szed machining cen- 
ters, the table width and the depth of the machining area 
are larger, so being more suitable for the machining of 
mould. 
* Supenor Performance of the Spindle 

The maximum revolutions of the spindle for the KV- 
700 at 5000 rpm and the KV-1000 at 3100 rpm are quite 
a lot, making possible a very high degree of efficiency and 
precision machining. These characteristics become most 
apparent in the machining of alummum material 





Specifications 
Table 
Working surface ......... . 1400 x 550 mm 
Longitudinal travel (X)........... . 1050 mm 
Crom travel (Y)........... $50 mm 
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Machin 4 Center 
“todel MC65 





Makino Mi'ling Machine Co.. Lid 


The MC6S s deugned to deliver utmost productivity and 
peak accuracy af the same time. 


Mskino imvites you to take a long. hard look at the 
MC6S Horizontal Machining Center and a long, hard 
look af the many advantages it can bring to your opers- 
nons — including a cost cfficient mitial investment. A 
product of Makmo's proven metalworking technology. 
the MC65 is might on target im machining the parts aze 
tange turned out most frequently. in upgrading produc- 
trvity and helping you to realize an unmanned and flex- 
ible manu! & turing system 


* With high power fo: versatile machining 

@ Extended nose 100 mm dia spindle 6 powered by 
a heavy-duty 7. 5SkW DC motor 

@ Spindle speed range from 10 to 4000 rom is pro 
grammed m actual rpm m one rpm increments 

© Sunple two step geo change protects « from any 
thermal deflection sand guarantees stable milling 
and borg operation even im the low speed range 


* With ample and fast tool changes 

® Microcomputer controlled random pot coding 
assures tool selection from magazine im the short 
est bi-directional tool path 

© The magazine can store 30 tools of max. size 6135 
x 400 mum and |2 kg tool capacity 

® ATC ume tooltotool 3 sec 

metal-to-metal 10 sec. 


* With a large index table capacity 
© A 500 mm square, pallet type work table provides 


index noms. I: rotates bi<durecnonally m § sec 

fox 90 indexing and 11 soc. for 180° indexing, 

© Edge locetors facilitate easy and accurate location 
of fixtures on T-slotted work table. 

@ Handles workpieces and fixtures having a combined 
weight of up to 700 kg and a size of 620 mm square 
or £10 mm dsameter 

@ Large Gamese: 420 mm curvic coupling indexer 
guarantees 23 sec. indexing accuracy and 4600 kg 
of clampung force assures siabic Tachuning, 


* With a self-contained pallet changer a3 standard 
@ Uniquely designed. the integral pallet changer 
assures faster pallet change and climates any 
extra drive source 
@ Any chip or dust ts splashed during pallet changsng, 
thereby the positioning accuracy can be mantaned 


within 20.01 mm. 
© Pallet changing time is approx. 35 sec. 
Speaficauuons 
Size of table $00 x $00 mm (20" x 20°) 


Range of movement (Xx Y¥ x Z) .. 630x $25 x S00 mm 
(25” x 20-3/4" x 20”) 


Somdie center to table top .... 9-S$50mm 
(3” — 22.3/4") 

Spindle nose to table center . 150-650 mm 
(6" — 26") 


Spindle nose/speed. s:ep ISO. No. 50/10 — 4000 rpm/ 
stepless 
0.001 mm (20.00004") 


Min. resolution . : 
Cutting feed/ Rapid traverse (0.04 — 95 ipm/480 ipm) 
0.04 — 95 ipm/480 ipm) 
Spindle drive .. 7.5 kw, DC C(O HP) 
Number of tools 30 (4, 60) 
Tool shank. SK shank or MAS shank or V Mange 
Max. tool dia & length 0135 x 400 mm 
(¢5-5/16" x 16”) 


Machine weight 


. . 750B kg (16500 Ibs) 











H-Series 
Horizontal Die & Mold Machine 





Makino Milling Machine Co., Lid. 


Another new development emanates from Makino 
research 

The H-Senes Horizontal Die & Mold Machine. This 
new series realizes high speed, high accuracy machining 
and fully automates die and mold machining through 
Makino’s long years of cutting experience combined 
with modern machining center techniques. 


* The new horizontal series promotes efficiency of 
unmanned operations. 

The horizontal machining center construction with 
automatic tool changer, programmable command con- 
troller and complementing automatic equipment 
realizes completely unmanned die and mold machining. 

* Self-contained NC saves floor space. 

The NC unit is mounted on the bed of the main 
body and the built-in hydraulic unit offer a substantial 
saving of floor space. 

* Excellent accessibility and easy operations. 

The design of the series enables smooth interaction 
of electro-mechanical systems to minimize human 
operations. The protruding spindle nose and central- 
ized control panel installed near the spindle simplify 
centering of the work and allow unrestricted access 
to the workpiece. 








¢ . 
2 e—* > ae 
Model HDNC 128 





* Semi-floating slideways achieve high-precision machin- 
ing of heavy work. 

Newly developed pneumatic Semi-Floating Slides 
are unaffected by the load and cutting force. and per- 
mit long-life smooth movements for precision machin- 
ing. 

* ATC and ASC facilities fully automatic copy milling. 

The automatic tool changer (ATC) and automatic 
«vlus changer (ASC) aud programmable command 
¢ -oller permit around-the-clock automatic copy 
milling operations. 

* Separated tracing unit realizes high copying accuracy. 

Since the tracing unit is separately installed, high 
copying accuracy is maintained without influence of 
vibration during heavy cutting. 
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MCH-800 
Horizontal Machining Center 





Osaka Kiko Co., Lid. 


Features 

* Rugged construction 

* Full simultaneous capability on three axes 

* Independent DC spindle drive with speeds variable 
from 30 to 3,000 rpm. 

* Large. precise tool holders (NS =50 taper} 

* Equipped with latest CNC control 

* Automatic tool changer with 30-tool capacity (50-tool 
capacity optional) 


Tool Magazine 

30 tools are combined in one with the automatic in- 
dexing magazine accommodating 30 tools. Starting and 
stopping are performed at s reduced speed to prevent vi- 
brations and shocks that could have a bad effect on 
machining accuracy. 


Combination Table 

The combination table can be used as either a circular 
indexing table or a plane table. Workpieces of almost 
any configuration can be machined on this table. 


Automatic Tool Changer 

With grips at both ends, the swing arm holds and 
changes tools quickly. The tool holder remains securely 
locked while the tool changer arm moves, ensuring proper 
operation. 


Coolant Reservoir 

The large capacity coolant reservoir is in a separate lo- 
cation to cliuminate adver.. thermal effects. A special 
design has been employed to allow for an ample amount 
of coolant to reach the tools regardless of type or length. 


Symmetncal Double Column 
The box-type bed and the frame with thermally sym- 





metrical double columns can withstand heavy loads and 


provide outstanding machining accuracy under the most 
ngorous Operating conditions. 


Microcomputer CPU Sequencer 

Microcomputer and semiconductor technology has 
been incorporated to provide highly reliable control of 
the entire machine. The maintenance board enables the 
rapid identification of mechanical problems, speeding up 
maintenance operations. 


DC 20/1 SHP (15/11KW) Spindle Drive (MCH-800) 

The speed of the DC spindle motor is variable over 
a wide range. Operation under optimum conditions is 
ensured by tooling in the large-bore spindle (4 inches, 
100mm diameter) which enables everything from heavy- 
duty cutting at low speeds to high-speed machining. To 
maintain a high degree of accuracy during use, an oil 
jacket is provided for heat dissipation in the spindle area. 


Fine Indexing Table (Optional) 

The fine indexing table driven by a DC servo motor 
turns in either a clockwise or a counterclockwise direc- 
tion and can be indexed in a total of 360 positions. 


Specifications 

Cutting Area (X x Y x Zp) 1200 x 1020 x 815mm 
(Single table); 2000 x 1020 x 815mm (Combination 
table). 

Table dimensions: Index Table — 800mm sq. Combi- 
nation table -. 800 sq. x 2200mm (Combination table). 

Index table dividing degrees: Each 5 degrees (optional 
1 degree). 

Carrying capacity: Oniy index table — 1500 kgs. Total 
— 2000 kgs (Combination table). 

Indexing time: 6 sec./45 degrees, 8 sec./90 degrees, 
11 sec./ 180 degrees. 

Travels: Longitudinal travel (X) - 1200mm (Single 
table); 2000mm (Combination table). Head vertical 
travel (Y) — 1020mm. Saddle cross travel (Z) — 815mm. 
Spindle center to table — 100 to 1120mm. Table center 
to spindle — 250 to 1065mm. 








Multi-Center 
HF-3 








Shin Nippon Koki Co., Ltd. 


A five face multi-function center with outstanding all- 
round machining capacity. 
Equipped with a variety of energy-saving devices. 


Main Features 

* An Automatic Attachment Changer for automatic 
five-face machining 

* Measurement function for increased quality control 

* A large Automatic Work Changer for increased pro- 
ductivity 

* SNK’s “THERCOM™ thermal displacement compen- 
sator, for high machining accuracy. 

* A vanety of safety features essential for unmanned 
operation including tool wear and breakage detector. 


Specifications for HF-3 

Distance between columns . onan 
Table working surface . .. 1,500 mm x 3,000 mm 
Pallet size. _ _.. 1400 mm x 2,800 mm 
Distance from pallet surface to spindle end. . . .1,600 mm 
Loading capacity on table [pallet] . 10,000 kg [7,000 kg] 
Table travel ( X) See cceceseeesceel 6,200 mm 
Spindle head trave! (Y). . een .... 2,700 mm 
Vertical travel of ram (Z) 


.. .2,100 mm 





Crossrail elevating travel (W)........ 22... 1,050 mm 
Rapid feed (X,Y). ................ 9,600 mm/min 
Rapid feed(Z) ... 2... eee. 3,000 mm/min 
Rapid feed(W)... 5... dd, 4,000 mm/min 
Cutting feed. . . $ — 3,000 mm/min 
Spindle speed... 2... ee. 30 — 2,000 rpm 
Spindle diameter...................... 120 mm 
Spindle nose taper.................. AST No. 50 
Spindle drive motor................... DC 22 kw 
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Millmaster B-3V 
Vertical Machining Center with Automatic Tool Changer 





Shizuoka Machine Tool Co., Lid. 


Shizuoka Machining Center B-3V was developed for the 
customers who demand close tolerances with both high 
speed cutting and low speed heavy-duty cutting. The 
practical machining center enables amazing productivity 
plus precision machining. 


* High Efficiency Machining 
The husky spindle head for DC SHP (3.7kw) motor 
assembled with precision components employs effi- 
cient heat exchanger to reduce heat generation for 
stabilized precision machining. The spindle can be 
driven direct by S-4 digit function, and speed can be 


changed variably. The most appropriate cutting con- 


dition can be selected for various work materials in 
a range of 10 — 3600 rpm(10 — 4500 rpm). Available 
with an automatic tool changer holding 20 tools for 
milling, boring. drilling and tapping. 


* High Precision and Years of Dependability 
The rugged box type substructure of bed and 
column, frame hardened and ground side ways, 
automatic lubrication, and precision ground ball 
screws with pre-loaded double nuts for all axes to 
minimize backlash and eliminate stick-slip motion. 
They combine for precision machining and position- 
ing, and furthermore trouble free life 
* Large Machining Area 
The wide table movement up to 700 mm x 380 mm 
and the large depth from spindle center to column 
surface for 420 mm are the next larger size machine's. 
* Economical Machining Center 
The compact and simple pneumatic tool change 
mechanism insures reliane tool change and ease of 
maintenance, and greatly reduces machine's down 
time 
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Specifications 

TABLE — Working surface: 1100 mm x 330 mm. T- 
slot: 16 mm x 3 x 60 mm. Loading capacity: 300 kg. 
Travel: Longit. (X), 700 mm; Cross (Y ), 400 mm; Vertical 
(Z). 400 mm. 

Sru..JLE — - Nose taper. ISO No. 40. Speed range: 10 
- 3600 rpm (10 —4500 rpm). Spindle drive motor: SHP 
DC motor (30 mi). 

FEED — Feed rate: 0 - “00 mm/min. Rapid traverse 
X, Y, 6000 mm/min; Z, 3000 mm/min. Feed motor: 
Gettys Fanuc DC servo motor; X, Y, Mode! 0: Z, Model 5. 

ACCURACY — Positioning: 0.025 mm/300 mm. Re- 
peatability: +0.005 mm. 

AUTOMATIC TOOL CHANGER — Tool storage capa- 
city: 20 tools (BT-40). Tool change system: Random. 
Max. tool weight: 5 kg. Max. tool diameter: 100 mm. 
Nominal diameter: 75 mm. Max. tool length: 300 mm. 

WEIGHT (less NC) — 2200 kg. 





Millmaster B-10V 
Vertical Machining Center with Automatic Tool Changer 





Shizuoka Machine Tool Co., Lid. 


Machining Center B-10V with Automatic Tool Changer is 
the answer to the customer for its high productivity and 


precision machining accuracy with rugged bed type con- 
struction. 


* Heavy Duty 10 HP DC Motor Drive Spindle 
Incorporated with four angular contact bearings 

for spindle . . . . well lubricated and properly pre4oad- 
ed, and with heat exchanger built on headstock, this 
minimizes the heat generation for stabilized precision 
machining. Best work condition can be selected for the 
various kinds of tools and work materials in the wide 
range of speed, 10 — 3150 rpm, by means of 10 HP 
DC main spindle motor. 

* Wide Slide Way and Accurate Positioning 





Will master B83) 





Ali the slide ways are solid casted, hardened, and 
ground, and the counter-part of each way is plated 
with TURCUITE B for smooth movement of head, 
table and saddle. They maintain the machine rigidity, 
stability and high precisi.m of machining accuracy. 
Rugged Substructure 

The rugged box type substructure of machine en- 
sures fine machining surface even for heavy cutting 
at low spindle speed. 

Pendant Control Panel 

All the switches 2nd digital display are centralized 
on the pendant panel which swings to the most con- 
venient operating position. Operator, therefore, can 
set up faster and easier 
Reliable ATC. 

The tool magazine ts designed to have 16 tools, 
max. weight of 10 kg, max. diameter of 140 mm, max. 
length of 400 mm. The characteristic pneumatic 
changer arm (Jouble) ensures stable tool change with- 
out fault. 





Mdimesrer 8B /0V 


Specificati 
TABLE — Working surface’ 1200 mm x 500 mm. T- 
slot 15 mm x 5 x 100 mm. Loading capacity: 1000 kg. 


Travel. Longt.. 1000 mm. Cross, 500 mm; Vertical, 
$00 mm 

SPINDLE ~ Nose taper ISO No. 45. Speed range 
$0/60 Hz 10 ~ 3150 rpm. Spindle dnve motor 10 HP 
DC motor (30 man) 

FEED - Feed rate: * 3000 mm/min. Rapid tra- 


verse (X, Y, Z) 10000 num/min. Feed motor (X, Y, Z) 
Gettys-Fanuc DC servo motor Model 10 

ACCURACY ~ Positioning 0.025 mm/300 mm. Re- 
peatability +0.005 mm. 

AUTOMATIC TOOL CHANGER - Tool storage 
capacity 24 tools (CT45). Tool change system: Random 
Max. tool weight. 10 kg Max. tool diameter’ 140 mm. 
Nominal diameter: 115 mm. Max. tool length. 400 mm. 
Arm type. Double arm. 

WEIGHT (less NC): 6100 kg 





Model FHNSOT 





Toyoda Machine Works, Lid. 


— High Total Productivity Endeavored by Latest Auto- 
matic Functions. Efficiency up per One Machine and 
Reduction of Operator's Burden (Possibility of Being 
Handled Plural Machines by One Operator). 


* Application of automatic functions 
Higher productivity is assured by adopting such various 
automatic functions as automatic alignment, gap eli- 
mination and tool breakage detection. 

* Contribution to easier operation 
Tool Service-life is observed automatically by monitor- 
ing function. Handy loading/waloading of tools are 
attainable due to the tool magazine mounted on ma- 
chine side. Loading/unloading of component is easier 
due to the table height as low as 900 mm (35.4"). 

* Improvement in higher reliability and easier mainte- 
nance 
As troubles are exactly found by monitoring function, 
machine down-time is substantially reduced. Program- 
mable universal sequence controller TOYOPUC can be 
used for higher reliability and easier maintenance. 

* Spindle speed, 20 to 3,600 rpm (4-digit, S-function) 
Wide range of spindle speed (20 thru 3,600 rpm) allows 
wide variety of machining conditions from low-speed 
heavy cutting to high-speed cutting. 

* Tool magazine capable of storing various tools 
Large diameter tool storage zone enables the capacity 
of tool magazine maximum. 





Specifications 
Rotary index table... . . 800 x 800 mm (31.5 x 31.5") 
Table index incremental angle... . . S degree (automatic) 


Table, lateral travel (X)........... 1000 mm(39.4") 
Spindle head, vertical travel (Y). .. . . . 900 mm(35.4") 
Upright column, cross travel (Z). . . . . . . 800mm (31.5") 
Rapid feedrate ........ . . .10,000 mm/min (394 ipm) 
Spindle speed, infinitely variable . .20 — 3,600 rpm 
Spindle drive motor....... ..DC1L EWS HP) 





Automatic Tool Changer 
Nos. of stored tools... . ou piiie untae See 
Tool selectton........ ....... /Ramdon selection 
Tool size (diameter x length)... . . Small diameter zone: 
110 x 400 mm (4.3" x 15.7") 
Large diameter zone: 
165 x 400 mm (6.5™ x 15.7") 
EE 6 on ot et 2h oe nce ee Max. 20 kg (44 Ibs) 





Model FVNS50, 50A 
Vertical Spindle Machining Cnter 
Tovoda Machine Works, Lid. 


— Increased Workability by Total Designing for Saving 
Costs, Manpower and Space. 

~ High Total Productivity Endeabored by Latest Auto- 
matic Functions. 


* Single unit 
NC unit, electrical control panel and hydraulic power 
unit are mounted onto a machine body, and this re- 
duces floor space to 8 m’ (86 sq. ft. excluding main- 
tenance space), facilitating carriage and installation of 
machine. 





* Easy operation 
A pendant type operation panel houses all control 
switches and buttons, and allows operator to manage 
whole operation of the machine, watching the com- 
ponent at the front of the machine. 


* High spindle capacity 
Spindle design bears wide machining range from low 
speed heavy duty to high speed cutting. Any revolu- 
tion between 20 and 3.'50 rpm are infinitely select- 
able by means of direct S<oded 4-digit command. A 
large flywheel gear shows strong and stable action in 





interrupted cutting or heavy duty cutting. 


* Efficient workability 
Low table height of 80 mm (31.5"’) from the floor pro- 
vides easy accessibility from the front, and brings easy 
loaciung/ unloading of components and fixture. 


* Application of automatic functions 
Higher productivity is assured by adopting such various 
automatic functions as automatic alignment, gap elimi- 
nation and tool breakage detection. 


Seecificati 
Work table. . .900 x 630 mm (354.4" x 24.8"). . FYNSO 
1.400 x 630 mm (55.1 x 24.8"). . FYNSOA 


Table lateral travel (X)............. 800 mm (31.5") 

1,250 mm (49.2). . FYNSOA 
Saddle cross travel (Y)............. $60 mm (22.0) 
Spindle head vertical travel (Z). . . . . . . . $60 mm (22.0") 
Rapid feedrate ........... 10,000 mm/min (394 ipm) 
Spindle speed (infinitely variable). . . . . . 20 — 3,150 rpm 
Spindle drive motor... . DC 7.5 kW (DC 10 HP) for 


30 min. running and DC 5.5 
kW (DC 7.5 HP) for conti- 








Urawa Machine Tools Mfg. Co., Lid. 


Construction 

The machine is constructed of cast iron castings com- 
prising of a one piece base, 2 vertical columns and a cross 
beam, which supports the main spindle saddle. The steel 
guarding system completely surrounds the working area 
with front access thro’ two hinged doors, and provides 
excellent visibility. 

The table is 820 x 680 mm incorporating 6 x 18 mm 
tee slots running parallel to the X axis at 100 mm intervals. 
The machine can accommodate a working envelope of 
700 x 500 mm x 400 mm high assuming 150 mm max 
tool length. 


Slideways 

All slideways are hardened and ground with low 
friction Turcite coating and automatic lubrication. The X 
and Y axis slideways are 100 mm wide. A fabric cover and 
flexible metal cover protect the X and Y axis respectively. 


The 5 bearing spindle »s driven directly by 6 vee belts 





from motor to spindle pulley’s providing smooth speed 
change and reduced noise and vibration. The Fanuc 
spindle motor is 5.5 kw continuous with 75 kw 30 min. 
intermittent rating. Standard speed range 40 — 4000 rpm 
(Option: 30 — 3000 rpm) air blast provides automatic 
cleaning of spindle and adaptor during TC. 


Axis Drives 

Gettys-Fanuc Model 5 D.C. Servo motors controlled 
transistor velosity control unit provide that drive to all 
axes. The X and Y axis baliscrews are 40 mm dia x 8 mm 
pitch and the Z axis ballscrew ts 40 mm dia x 5 mm pitch. 


ATL 

The 18 station A.T.C. is situated at the back of the 
machine table providing ¢asy access to the magazine from 
the rear of the machine. Tool changes time os a very slick. 
The A.T.C. protection cover that is located in front of 
the A.T.C. opens automatically prior to tool change and 
closes to protect the magazine from the working area. 
The magazine is operated by Geneva mechanism hydrauli- 
cally and an air operated alot-pin locks each position. 

In the case of 22 station ATC. (optional specification), 
the magazine is driven by D.C. survo motor (FANUC 
Model 0) and controlled by FANUC made special numeri- 
cal control system that consists of 1 IC circuit board 
located inside of electric enclosure box. (This control 
sysiem doesn't mean 4th axis controllor). Tool change 
takes place at the machine home position ie. X axis 30 
ie. X axis 30 mm offset from Table C. 

Y axis max. plus. Table towards front 

Z axis max. plus (full retract) 

This leaves the table completely clear for loading and 
inspection, etc. The tool change interlocks at this position 
provide utmost operator safety and ATC protection. 


Control 

The Fanuc 6M Model B C_NC. with C.R.T. and the 
machine control panel are situated at the front right hand 
side and the tape reader is adjacent along the side of the 
machine. A pendant is standard housing the operator 
pane!. The A. TC. can be manually operated thro’ the 
complete cycle which also provides facility for manually 
loading tools. Ihe controls are well positioned for the 
operator with joy stick control of X, Y and Z axis, mirror 
image switches and Z axis feed neglected switch, a good 
feature for tape prowng 


Ancillary Equipment 

The hydraulic unt, NC cabinet and servo unit are all 
neatly positioned within the machine perimeter in area 
at the rear of the machine. Air is supplied at 4 — 5S kg/ 
om’. The two coolant and swarf trays are position at floor 
level on either side of the machine table. Coolant is 
pumped down the left hand side of the saddle to the work 
area. Flour area required is 2.5 mers x 2.6 mtrs deep. 


Installation 
The machine is lifted by wire slings which are passed 
around two lifting bolts mounted on the bed front and 


thro” two holes cast in the back of the X axis beam. The 
machine is levelled at 5 positions 3 primary and 2 sec- 
ondary point. Bolting down is not necessary. 






































Specifications 
Table | Working surface | 820mmx680mm 
Loagrtudinal travel X asus | 700 mm 
Cross travel Y axis | $00 mm 
| Dastance spindle nose to table 150 ~ 550 mm 
| Table losd | Oks 
Head | Vertical eravel 2 axis 400 mm 
— Spandie uper | NT.40 
— Spandie ipeec, 40 ~ 4000 rpm 
(30 ~ 3000 optional) 
| Feeds | Cutting feed rate | - 3000 mm mun 
Rapid wreverse X and Y aus 10.000 men mun 
Zax | * 900 mr run 
. > 
| ate | No. of tools is 
) | Tool selection | Random selection by 
) Sarection 
Max. tool uze 100 s 300 mm 
| Max. tool wright tke 
| Tool selection 4 seconds 
| Crip to cup | Under 10 seconds 
Motors Spindle moto: | Conunvoes DC 5 5 kw 
XY, Z ants | OC servo 
Hydraulic mo! or 15 (4P) kw 
| Cootent motor 0.18 kw 
se aT 














Crinder 


Model AS-355 grinding amount = 5 : 4 : 3. Burning at the end 
Angular Slide Grinder surfs. during grinding, due to the difference of the 
Kondo Machine Works Co.. Lid. oe — rhe haga laren ba wheat 

head at this angle. 





large lot production through simple operating procedure. Swing over table... .. ee eee eee 250 mm 
© Spindle Bearing Distance between centers ............... 355 mm 
Grindable outer diameter ............... 100 mm 
Hydrodynamic bearings supporting the spindle Permissible weight of work 
ensure high speed and heavy duty grinding operation (in case of center work) ................. SO kgf 
through mmimuzing generated heat and diminishing Grinding wheel 
spindle deviation from the center. Size of arindi heel 
mae Reaper hag ome. ym 12 | (outer dia. x width x inner dia ) 
ne SE Se ee eee pececsesaseseces .. ++ $510 x 25 — 75 x 6203.2 mm 
ee eee Rotation speed (without load)... .. .. .. 1,125 cpm. 
waeel he Feed Mechanism Caating Seat 
° utomatic 
Travel length (screw stroke).............. 125 
Automatic grinding feed ts performed hydraulically Sect Geol tena Ged goose Goad 5S lal a 
and mechanically, assuring stable wheel heed pos quss sage... eee 36°S2"12” 
SOGERG ScCUNEEY. | Manual cutting (regarding dia.)........... $200 mm 
Backlash eliminated ball screw, which feeds the wheel per hand wheel rotation (regarding dia)... .. . . ¢2 mm 
head. provides highly accurate infeed. Per micro-color graduation (regarding dia.). . ¢0.005 mm 
* Angie of the Wheel Head Slide Table 
Wheel head is feed in the angle of 36° S2° 12". The Travellength ..............554. Manual 400 mm 
established angle made it easy to set the grinding Travel length of handle wheel per rotation... . . 20 mm 
amount at the end surface DT, 900000 06 bendane 66ctakas 0.01 mm 
Traverse amount: OD grinding amount: end surface Turningangle................... 8°30" - 4°30 
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Model UGK-750 
Universal Grinding Machi 





Kondo Machine Works Co.. Lid 


Precision universal ginder with sharp grinding per- 
formance and high stability. This machine is very ver- 
satile as a universal grinder. The use of various attach- 
ments expands the range of performances of this ma- 
chine more widely. The UKG-750 universal grinder is 
very suitable not only for single-past production, but 
also for mass-production. when the automatic sizing 
device is incorporated 


* The Wheel-Spindle Bearing 
The wheel-spindle beanng us a hydrodynamuc sliding 
bearing composed of three supporting areas. it is 
desmgned to develop very high off pressure in ofl 
wedges on the supporting areas. Due to the pressure 
developed the center of spindle rotation is held rigidly 
at the center of the bearing Opposing against heavy 
grinding forces apphed 
To suppress the temperature rise of the bearing as 
possible special measures are adopted so effectively. 
that the dislocation of the spindie center relative to 
the workpiece center by thermal influences is kept to 
the miumum 

* Easy Operation 
To ensure hughly efficent production for sngle-part 
production, that is, for various kinds of workpieces. 
and also for mass-production thoughtful considera- 
tions have been given to the construction and arrange- 
ment to have simple operation and easy adjustment 
of the machine and also of the attachments 

* Elimination of the Thermal Deformation of the 
Machine 
To maimtain hugh grinding accuracy by eliminating 
thermal deformations of the bed caused by the 
coolant, the heatansulated passages of the coolant are 
prepared to avoid the direct contact of the coolant 
flow with the machine >ec 

* Cylndrical Grinder for Mass-Production of Shafts 
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Distance between centers ) ... 750mm 
Max. diameter to be ground. . ..... 20mm 
Allowable max. weight of 


Whee!-spindle 
Grinding wheel (D x W x 4) 


peeeeeecs ... POS x 38 (25 — 75) x 6203.2 mm 
A CU. occcecceeesecese | 
Max. peripheral speed of wheel ( standard) 

2.000 m/min 
Max. peripheral speed of wheel fr special model 45M) 
bie Ube l _..« 2,700 mimi (2,120 rpm) 


Table 
Total stroke ere ee 
20mm 
8°30" — 4°30 
.....» Anfinite 
— 2000 mm/mmn 














Model GSWN 
Thread Grinding Machines 





Mitsui Seiki Kogyo Co., Lid. 


Advantages gained by using CNC Control on 
Thread Grindine Machi 


* The use of CNC Control greatly facilitates adjusiment 
and set-up of the machine 

* CNCControl provides an unlimited variety of pitch 
dimensions and a very accurate muluple-start thread 
grinding facility 

* Backlash compensation uw adjusted only once during 
the assembly of the machine and does not have to be - 
done agun. Actual Backlash of the table dove can 
thus be held within lews than 000040" as compared 
with more then 000400~ on standard thread grinders. 

* With CNC Control a wide range of work spindle speeds 
is available to the operator (.1 to 100 rpm), the lowest 
speed ramge being extremely useful for machine set-up 
and checkmg the thread 

* There are certain applications which require very ac- 
curate table positioning control at the end of the 
threaded portion of the work piece, so a5 to avoid 
interference of the grinding wheel with adjacent 
shoulders. In these cases NC control provides table 
poutioning accuracy within 000010" which is far 
more accurate than what can be obtained from table 
pow luning cams on orcimary machines. 

* Also. thread profile cylindrical grinding may be per- . 
formed on a thread grinder equipped with CNC Con- 
trol takeng advantage of the very high positioning 
accuracy of the machine table resulting in a pitch 
accuracy of better than OO0040" on the work piece. 

* When grinding long lead screws CNC Control offers . 
the additional advant... of rapid table return with 
the work stopped thus avoiding heal generation on 
the steady rests 

* Lead corrections can casily and accurately be made 
by entering data into the CNC Control. This is far 
more accurate than using mechanical correction 
devices. 

* Another useful feature of CNC Control is the pro 








Model GSWN 1000 


lead screw assemblies. 
By omitting a large sumber of mechanical links be- 
tween drive motor and lead screw, many sources of 











trammable correction of lead screw pitch error in * CNC Contral is available for both extemal and internal 
eps of OOOO” which permits to cut in half the thread grinding machines manufactured by MITSUI 
already extremely high accuracy of MITSUI SEIKI SEIKI. 
Specifications 
ee ee GSWN-1000 GSWN-2000 GSWN.-} 200 
Manumum diameter work ground 200enm - - 
Marenem dismc ter oe mg owe: (abie 480 mm ~- ~- 
' Vaaenem @ ork length beree o Centers 1200 mm 2200 mm 3650 mm 
| Maxemum thread portion to h« growad iiwam 110 =m 3300 ma 
Bhee! are $610« 10 ~ $0 % 2284 mm 7 - 
Marimam ehect peed of eh el 2100 & 2700 m/min - - 
Macemem betre angie setting on wheel rght or eft us - ~ 
| ne weight 10,000 kg 12000 ug 1 8000 kg 
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Model IGM-1 ENC 
NC internal Grinding Machine 





Okamoto Machine Tool Works, Lid. 


The OKAMOT®9 NC Internal Grinding Machine Model 
1GM-IENC has been demgned for high precision and pro- 
ductive ternal grinding works with 3 wheelhead cros 
feed and a tabie longtudinal movement numencally con- 
trolled and ws best suited for various workpieces not 
only m mass production works but also m small job shop 
works shown below. 


Features 
* All electro-mechanical inive permits fam setup, pre- 
cise movements and low thermal displacement of the 
machine 

* High grinding concentricity and tremendous grinding 
tame reduction can be obtamed as multin 


* Hard-togrind materials that require frequent wheel 
dressing operations can be quickly ground as such com- 
plex operavons are sutomatically performed by NC 
system 

* Uniform grinding accuracy can be obtained as Geli- 
cate grinding conditions such as wheel longtudinal and 
cross feeds, dressing amount and dressing speed. etc. are 
accurately reproduced even in a long period of machine 
operation 

* The distance (L) between two end 
m Example (A) can be accurately and 


* Key board type manus data inpui and a CRT display 
provide easy programming corrections which will fre- 
quently happen im grinding operations to establish opn- 
mum grinding and dressing conditions 





Capacity 

internal Jiameter to be ground .6- 100mm 
(0.24 ~ 3.94") 

Maximum grinding stroke : 200 mm (7.9) 

Maximum soung inede splash guard | 2770 mm (10.6~) 

Maumum longtudimal table travel $00 mm (19.7") 
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Maximum cross wheelhead travel . . . . . . 100 mm (3.94") 





Speeds and Feeds 
Table longitudinal movement (Z axis) 
Least input increment ...... 0.001 mm (0.0001) 
Automatic feed. ........ .. 0.1 — $000 mam/ mn 
Rapid feed............ .5000 mm/min (197 ipm) 
Wheeihead cross movement (X ax) 
Least input increment ....... 0.001 mm (0.0001") 
in dsameter 
Least command increment 0.0005 mm (0.00005™) 
Automatic feed... .. .. 0.1 - 800 mm/mm 
Rapid feed... .. ;' ...~ B00 mm (31.5) 
Wheel spindle speed range... . .. . . 10000 — 60000 rpm 
Work spindle speed ..... 100 — 800 rpm 
Model NFG-52 
Precision NC Profile Grinding Machine 





a3 an option and mounted on the right end of table. 
A Giamond tool with a roof shape is 
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Thus combines aforementioned two methods and 
suitable for the gimding of workpieces with sdentcal 
profiles m succesmon, such as racks. gears, etc. Gears 
are ground eth an automstx indexumg head supphed as 
an opuon Opumum woth profile modification on 
gears and racks sre casly obtained wth ampir program- 


mang changes 


Specificauvons 

Capacity 

Table working surtace (Length «x width) 

Maumum table travel 

(Manual Longrudinal « cross). . 

Maxumum Justance under 205 mm dia 

wheel to table top 397 mm 

Maxunum permusble weight of workpiece on the table 
200 ag 


$50 x 200 mm 


605 x 230 mm 


Table 
T dot. Width « number 
Longtudinal teed 

Hy draulic 


17 mmx! 


03-25 mimi 


Hand feed per revolution 47 mm 
Manual cross feed 

Hand feed per revolution 0. imm 

Hand feed per one graduation 0.001 mm 

Continuous feed 0 - 500 mam man 
Marumum increment 0.00! mm 
Automatic cross ‘eed 

Step feed per stroke 0.001 - 0.5 mm 

Continuous feed (F4 digits) i - 600 mm mn 
Rapid cross feed 600 mm mm 








Model NFG-63 
Precrwon NC Profile Grinding Machine 





Okamoto Machine Tool Works. Lid 


The OKAMOTO Precmmson NC Profile Grinding Ma- 
chine Model NFG-63 has been specifically designed for 
hugh precemon profile grinding with a saddle and a wheel 
head numerically controlled and is best sustable for the 


76 


finistng of various kamds of workpiece such a5 punches, 
dies, templates, cams, formed cutting tools, gsuges, gears 
and other precision parts. OKAMOTO's patented umagur 
grinding system affords wide range of grinding appiica- 
uons and higher grinding accuracy with our ample expen- 
ences on NC profile grinding machines m past over ten 
years a5 2 pioneer in the world. 





* Movements of Wheel and a Workpiece Are Controlled 
with a Minimum Increment of 0.00] mm 

~ Intricate and fine forms can be ground which are com- 
pletely impossible with other model 

~ Wheel dressing operations prior to a final finishing with 
a minimum stock removal remained ensures high ac- 
curacy as per programmed configuration of workpiece 
due to a negiection a wear of grinding wheel in final 
grinding operation 

* All Operations Are Actuated by a Tape 

~ Multi machines can be operated by one operator 

~ No man operation of the machine for long time pro- 
vides higher working rate of the machine 

* All Grinding Conditions Are Punched im the Tape 

~ Skill is not an important factor in the operation of 
the machune 

~ Less deviation can be expected on the quality of the 
workpiece 

— Forms and grinding conditions are easily changed and 
modified by programmung 

~ Reproduction of the workpiece is easy even after a 
long tame interrupuon of the operation 


Specifications 
Capacity 
Table working surface (Length « width). . 600 x 300 mm 
Maximum travel of table ( Longitudinal « cross) 
800 « 330 mm 
Maximum distance under 305 mm dia. wheel to table 
347 5 mm 
Darmension of standard magnetic chuck 
600 « 300 « 108 mm 


Tabie 

T sot (Width « number) i? mma ld 
Long tudinal feed (hy@raulic) 05 ~ 25 m/min 
Hand feed per revolution . 69 mm 





Model GB32A-32x100 
CNC/CBN Production Cylindrical Grinder 





Toyoda Machine Works, Lid. 


- A Newly Developed CNC'CEN Production Angular 
Wheeisde Cylindrical Gunder. Designed for the Eco- 
nomical Production of Quality Components Having 
Multiple Diameters, Shoulders, Tapers and Fillet Radi 
in One Loading with a Long-Lasting Super Abrasive- 
CBN Wheel. 


Production of quality components through program- 
med automatic grinding cycles and superb cutting 
periormance of a longdastang CBN grinding wheel. 
Compact and rugged machine design aimed at taking 
full advantage of CBN wheel's mtrinsic capabilities 
Drastic reduction mm wheel changeover ume and setup 
tume 
Substantial reduction m son-productive time through 
rapid wheelfced rate of "m/min (267 ipm) and table 

. tapid feedrate of 1 Jm/mm (512 iprn). 

* Higher Reliability 
Highly consistent accuracy and long-life performance 
assured by TOYODA STAT BEARING for the wheel 
spindie 
TOYODA developed CNC system integrated with a 
simple machine construction for added reliability 
More expanced self<diagnoss functions for minimized 
downtime and higher machine utilization. 
TOYODA engineered universal programmabie sequence 
controller TOYOPUC supplied as siandard equipment 
for even higher relabilatty and better serviceability 

* Full Measure of Safety and Better Work Environment 
Newly developed EMJ (Electrical Mechanical Inter- 
lock) for safety control of rapad feed 
Strong whee! guard built to OSHA's safety require. 
ments 
A really quiet machine engineered with a full measure 
of nowe abatement 

* Unmatched Easy Operation 
Centralized front operation panel for camer operation 
and moni! oring 
A standard handy operation panel (MDI) for on 
machine entry of grinding data wiuhou! tape prepera- 
ton 
Fast entry of grinding data through an optional cas 
sette tape header 

* More Energy Saving 
Use of power saving valves with munimal hydraulic 
power unit serves saving more of energy 
\eatly packaged machine and control with CNC form 
a compact unit, saving floor space 


Specifications 
Seung over table 


320ewn (126°) 
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Dastance between centers 1 200mm (59 4") 
Diameter to be ground ...... O—1 SOmun (0-5 91~) 
Max load held between centers . . 250kg (550ibs) 
Automatic rapid feed mroke ......... .3O0mm(3.15") 
Rapid wheelfeed rate. . . . .7 POOmen/ eur. (276ipm) 


Min mcrement per pulse 

.000i mm on dia. (0 00004" on dia.) 
Grinding wheel OD x Width x ID 

.. «»» 39$n38u152 4mm (14x1 5x6") 
Grinding wheel speed i assdnhoenns 2 tom 
ee S5Om/sec. (9 B00sim) 


Table rapid feedrate 13,:000me/min (51 2ipm) 
ae . 000i mm 0.00004") 
Workhead center taper. . «++. MTNo.4 
Footstock center taper S MT No.4 
Max retracting stroke of center .... mm 236") 
Taper correction ammount _, 20.1 mm (20004") 
Electric motor 
for wheel dr-ve .,. likw CLSHP) 4P 
for work drive. . 1 Dew (1 JHP) GP 
for wheelfeed | ... 1 diew C1 SHP) OC 
for hydraulsc oul purnp drive . 0.7Siew (1 OP) 4P 
for lubricant pump drive, wheel . . 0.7Skw (1 OHP) 4P 
Spindle beanngs 
for coolant pump drive . 025k (0 IMP) DP 
for table feed 1 kw () SHP) DC 
Tank capacity 
for hydraulic drive ol . S30 C3 2gal) 
for lubricant, whee! spindie bearing. .. .40 £(10 Ggal.) 
for coolant... .. ....- 5B 09 Seal) 
Floor space required 5 900x2 400mm (233x95") 
Net weight, . 6 300k, (13 900ibs.) 





Model G42A-32x63 
CNC Production Cylindrical Grinder 


Toyoda Machine Works, Lid. 





d CNC Production Wheel. 


~ A Newly Angula: 
inder Raises Total Productivity 


shde Cylundrical 


* Improved Productivity 
Highly efficient grinding through maumum utilization 





of CNC mherent versatile capabelenes 

Proguction of quality Lomponents through automati- 
cally controlle. grinding cycles 

Substantial eouction wm s0n-productive ume through 
raped wheelieed rate of 7 m/min (276 ipm) and table 
raped feedrate of 13 m/min (51> opm) 

Drastx reéucuon m wheel changeover time and setup 
tume 

Higher Reliahilsty 

Haghly comsustent accuracy and long4ife performance 
assured by TOYODA STAT BEARING for the wheel 
spandie 

TOYODA<eveloped CNC system integrated with a 
umple machine construction for added reliability 
More expanded self diacnoss funcvons for mensmuzed 
Sown4ime and hagher machsne utilization 

TOYODA engnecred universal programmable sequence 
controller . TOYOPUC - supplied as standard equip 
ment for even bagher reliability and better service- 
ability 

Full Measure of Safety and Better Work Environment 
Newly developed EMJ1. (Electrical Mechanical Inte:- 
lock ) for safety comtrol of raped feed 

Strong wheel guard built to OSHA's wiety require- 
ments 

A really quet machene engmeecred with a full measure 
of none abatement 

Unmatched Easy Operation 

Centralized front operation panel for camer operation 
and monitonng 

A standard handy operation panel (MDI) for on- 
mactune entry of grinding data wahout tape prepara- 
BOR 

Fast entry of grinding data through an optional cas 
sette tape loader 

More Energy Saving 

Use of power saving *s..cs with minunal hydraulic 
power uml serves saving More of energy 





Neatly packaged machine and control wah CNC 
form a compact unit, saving floor space 


Speaficatons 

Seine wer table . 320mm (12.6") 
Dustance between centers : 630mm (24 35") 
Diameter to De ground 0-1 50mun (0-5 91~) 
Max load held between enters .. 100kg (2208s) 
Automatic rapad feed strone 80eun (3.15) 
Raped whecifeed rate 7 [0Gmm (276ipm) 


Min. increment per pulse 
0.001 mm on dis. (0 00004" on dis.) 
Grinding wheel OD «x Width x ID 

455 x max. 100 x 15> 4enm (18 x max. 3 94 « 6") 


Grinding whee! specs .. «+++ A BBS com 
Grinding « hee! surface speed 45 m/sec. (8 BSOsfm) 
Table raped feedrate 13 [00men/mun. (51 2ump) 
Min increment per pulse 0.001 mm (0 00004") 
Spindle speed _. 30—360rpm., infinitely vanable 
Footstock center taper , ...++- MT Ne.3 
Max. retracting stroke of center .... mam 11 ST") 
Taper correction amount .. 2.1mm (20.004") 
Electric motors 
for wheel drive 7 Skew (LOHP) 4P 
for work dnve 0.7Skw (1 OHP) 6P 
for wheelfeed 0 Skw (1 1 HP) DC 
for hydraulic on pump drive 0.75 kw (1 OMP) 4P 
for bubricant pump drive, wheel 0 Akw (0 SHP) 4P 
Spindle bearings 
for coolant pump drive . O25kw (0 JHP) IP 
for table feed | lkw () SHP) DC 
Tank capacty 
for hydraulic drive od . RUF Qgaly) 
for lubricant wheel spwicie bearmmgs 408 (10.6gal.) 
for coolant : esses» MORG2 Bgl) 
Floor space required 2330x241 5em (1 12x95") 
Net weight ye 4 700kg (10 400!bs_) 





Milling Machine 
Model AM1547 
CNC Vertical Milling Machine 





Enshu Limited 


The ACCU-MILL is a highly accurate performer spe- 
cially designed with both accuracy and dependability 
in mind. Many features are carefully built into the ma- 
chine to assure maximum ease of setup and operation. 


Specifications (mechanical portior) 

Spindle drive motor. . 3 kw (continuous) (AC 220/440V) 

Spindle speed range . infinitely variable from 75 to 
3,500 rpm 

...- 381%1,194 mm 

four 18 wide T-slots every 80 spacings 


Table size (working surface) 


Tabdie T-slots 


Table longitudinal travel (X axts)........... 762 mm 
Saddle cross travel (Y axis) .............. 393 mm 
Quill vertical travel (Z axis)... 2.2. ...... 1S2 mm 
Knee vertical travel 444 mm 
Quill diameter .110mm 
Spindle nose to table top distance 13 (min.) - 

457 (max.) mm 
Spindle center to column ways ...406 mm 
Spindle taper .. NST40 


rate (X & Y axes) 7 
(Z axis) 
(X & Y axes) 


7,620 mm/min 
3310 mm/mm 
0 —- 3.310 mm/min 


Rapid traverse 


Feed range 





(Z axis) 0~3510mm/mmn 
Positioning accuracy 20.02/300 mm 
Positioning repeatability +0.005 mm 
Maximum weight of workpiece 450 kg 
Mzchine weight 2,500 kg 
Floor space > 556 x 1.850 mm 
Machine total height 2.2) mm 
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Features 

* Direct-reading RPM indicator dial for easy speed se- 
lection (programmed speed changer is optional). 

* Manual pulse generator, 3 axes selective, by x1. x10. 
x 100. 

* 152 mm quill travel for extended machining depth. 
110 mm diameter quill with automatic (programmed) 
quill clamp system. Quill feed range: 0-3,310 mm/min. 

* Tape reader for easier operation and effective ma- 
chining. Tape punch interface of ASR33. 

Rectangular column ways assure rigid knee support 
Extra heavy-duty knee, saddle, table & column combi- 
nation is designed for CNC milling operation. 

* Hardened and precision ground saddle ways on the 
massive knee. 


Heavy Duty Construction 

Massive 970 mm wide saddle, and 510 mm wide knee 
way support large table and 450 kg workpiece. 110 mm 
diameter quill holds heavy cutting. 
Machining Capacity 

Milling capacity (by ¢100 mm face mill): 164 Cu. cm. 
in Aluminum, 100 Cu. cm. in Cast Iron, 65 Cu. cm. in 
Mild Steel. (by HSS 920 mm end mill): 37 Cu. cm. in 
Cast Iron, 25 Cu. cm. in Mild Steel. Drilling Capacity: 
@ 35 mm in Mild Steei. 
Accuracy 

Positioning accuracy: 0.02/300 mm 

Repeat:>ity: 20.005 mm 


Standard Ac: 
Controlled axus: 2 


+ 


ties for ENSHU/FANUC System 3M 

s (X, Y, and Z). Simultaneously 
controlled axes: 2 axes. System resolution: 0.001 mm. 
Keyboard manual data input (MDI). CRT character 
display. Decima! point programming. Selective absolute 
incremental programming within the same block of data 
Programming of absolute coordinate zero. Positioning, 
linear and circular interpolations across different quad- 
rants. Buffer storage. Dwell. Cutter compensation B 
26 digts. G39, G40, G4!, G42. Tool Length Offset 
26 digits, G43, G44, G49. (up to 32 sets in total of 
cutter compensation B and toc! icugth offset values) 
Manual pulse generator. Dry run. Self diagnostics. Back- 
lash compensation. Single block. Optional block skip 
Machine lock. 4 Digit sequence number display. Se- 
quence number search. Program number search. Manual 
automatic return to reference point. Canned cycle (G80 
thru G89). Conmstznt tangential feedrate control. Mirror 
image with respect to X and Y axes. Inch/Metric con- 
version. Tape reader. Part program storage and editing 
10 m of tape information. Stored pitch error compensa- 
tion 








Model EDN-64 with Fanuc 6MB 
Super Precision Die Sinking and Engraving Machine 





lida Machinery Co., Lid 


Super precision die sinking and engraving machine 
Model EDN44 has been developed to meet various re- 
quirements of super precision and high productivty of 
die sinking, engraving and milling operations. Outstand- 
ing features of Model EDN-o4 are as follows 


® Rugged construction oi the bed. column, saddle and 
spindle head 


® 3-point levelling screw support of the bed 


® Wide selection of the spindle unit for various operating 
conditions 
cutting diameter, workpiece material and surface 
finish, etc. The aw turbine dnven spindle ts avail- 
able to meet special requirements. All spindles are 
easily replaced on the spindle head 


@ Extremely accurate and smvoth feed motion on each 
axis — table (X) saddle (Y) and spindle head (Z). The 
error of feed and positioning against NC command of 





0.001 mm resolution is less than 0.001 mm. 


Less than 0.001 mm accuracy can be achieved because 

© Aj! slideways are hardened and ground and opposite 

rfaces ase covered by almost fncuon free fluonde 
plastic, which prevents from any overhang. 

© Aj] ball-screws are located in the center of sliding 


© Special coupling (Sysic>) with almost no backlash 
is employed for connection of ballscrew and D.C. 
servo motor 

® No stick-lip and snake-move are occurred in the 
feed of table, saddle and spindle head due to those 
snique construction 


Less thermal deflection due to low temperature rise 
anc cooling air circulation owt of machine assures the 


accuracy stability for continuous operation. 


All operating switches buttons are divided into two 
groups according to thew operating functions and fre- 
quencies and placed within each reach of the operator. 


The table T-lots are provided transversely instead of 
long tudinally convenience of ehip and coolant 
disposal and workpiece clamping arrangement. 


The latest Fanuc 6MB_ control unit is equipped as 
standard. 











Planomuler 
Model OPM-711 





Aotobuki Industry Co.. Ltd. 


Features 

* The cross rail ss fixed securely with the column, both 
of them have sufficient ngdity. And so, the accuracy 
of squareness is very superior at the both planes of 
horizontal snd vertical plane 

* Rail-head is ram type. and is put into the saddle by 

rational method. And 1 does long precise travelling 

vertically on the saddle 

This machine can cut accurately nght angled plane to 

the table suriace by means of angle attachment set 

tightly to the spindle nose of the rail-head 

Each of table feed,.rail-head cross and vertical feed 








Model KMV-450 
Bed Type Vertical Milling Machine 


Kotobuki Industry Co., Ltd. 





Features 

* The saddle is lengthened to minimize over-hang of 
table, so it ensures high durability and makes possible 
highly accurate machining. 

* Mountain-shaped telescopic covers made of sheet steel 
are located at the rear of saddle. and thus enables easy 
removal of dust and chips. 

* All handwheels are located at the front of machine to 
gve highly superior operative function 

* Ball screws are adopted for each feed screw, so manual 
feeding operation can be done smoothly. 

















can be varied infinitely on the pendant switch box * Each feed equipment is provided with D.C. motor, so 
by D.C. motor feed rates are infinitely variable. 
* In addition to all kinds of milling work, boring work 
of top surtace and four side face of the workpiece 
can be done precisely. 
Standard Accessones 
Handles and wrenches, Foundation bolts and leveling 
bolts. Arbor for 150mm (6) dia. cutter, Centering plugs. 
Draw-n bolts.Cutter fixing bolts, Lighing device for work- 
ing, Tool cabinet 
Optional Accessories 
Quill feed equipment of column head. Angular attach- 
ment, Universal angular attachment. Coolant equipment, 
Opucal measunng device, Digital read-out device with 
MAGNE SCALE. A variety of arbors, A vanety of auto- 
matic cycles 
Standard Accessones 
Handles and wrenches, Foundation bolts and levelling 
holts. Arbor for 150 mm (6™) dia. cutter, Centering plugs, 
Draw-in bolts, Cutter fixing bolts. Lighting device for 
working, Tool cabinet. Specifications 
Optional Accessories Main body 
Quill feed equipment of column head. Angular attach- Tab'e width __._.. smuaaaue 450mm 
ment. Universal angular attachment. Coolant equipment, Table length... ..............202.. 1.400 mm 
Optical measuring device, Digital read-out device (with Table longitudinal travel (X)........... 1,000 mm 
MAGNE SCALE), A variety of arbors, A variety of Table crosswise travel (Y).. 2.2... 22000... 400 mm 
automatic cycles Head travel (Z).. oe eee. . 500 mm 
Specifications for Planomiller Model OPM-71 1 
-  Senes Og — 30 % 
Tabie width 750 mm 
Tabie length 1800 mm 2500 mm 3000 mm 3600 mm 
Table travel 1750 mm 2450 mm 2950 mm 3550m 
Tat¥e working surface 750 mm+1500mm 750mm. 2200mm 50 mmx 2700mm 750mm «x 3300 mm 
Bed length 3710 mm “110 mm 6110 mm 73iu mm 
L oading capacity 2.5 tons 3.5 tons 4.0 tons 4.5 tons 


floor Space 


13 tons 


3100 mm «5530 mm 3100 mm«67S50mm 3100 mm « 7750 mm 3100 mm «x 8950 mm 


14 tons 15 tons 





Nc: wemht i about) 1] tons 


—_ ——— — _ —— = 














Distance trom spindle nuse to table top 
= ! = ss 400 mm — 600 mm 
Distance from column front to spindle centerline 


: pes ; 3/5 mm 
Height of machine . . 2,650 mm 
Floor space 3,400 mm x 2,300 mm 
Net weight approx. _ . . .4.800 ke 


Feed equipment 
Range of feed rates(X. Y) 
Ranee of feed rates (Z) 
No. of feed rates (X. Y, Z) 
Rapid traverse (X. Y). 
Rapid traverse (Z). . . . 


0 — 4.000 mm/mn 
0 — 4,000 mm/mnn 
infinitely variable 
6.000 mm/min 
4.000 mm/mn 





RB Series __ . 
Precision Vertical Bonng and Milling Machine 





Shin Nippon Koki Co., Lid. 


Designed to meet customer's requirements based on pre- 
vious 1.500 unit.’ experience with reliability 2 special 
charactenstic 


Main Features 
* Advantages of Vertical Type 
© High accuracy due to the stable center of gravity 
of the workpiece 
@ Easy set-up 
@ Can be used as 3 production jig borer 
* A vanety of options (e.g. Automatic work changer) 
* Can be provided with any NC system at customer's 
request 


Specifications for RB-2N 

Effective distance between >lumns ...1,650mm 
Table working su: face 1.200 mm x 2,000 mm 
Distance, table surface to spindle end . .1,300 mm 
Max. table load 5,000 kg 
Table travel (X) 2.350 mm 


Spindle head travel ( Y). 
Spindle quill stroke (Z/). 
Crossrail elevating travel 
Rapid feed (X. Y) 
Rapil S220 (Z) 

Cutting feed . 

Spindle speed 

Spindle ‘quill diamete: 
Spindle nose taper 
Spindle drive motor . 


| 600 mm 

. 400 mm 

..1 000 mm 

. 7200 mm/min 
. 3600 mm/min 
3.600 mm/min 
. 30 — 2,000 rpm 
100/185 mm 
AST No. 50 

. DC 22 kw 





Options 

Automatic tool changer 
Tool storage capacity 
Spindle speed: 

Others: 
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30—3 000 rpm (with DC motor) 


Automatic work changer. 

Chip conveyor. 

Can be provided with any NC 
system at customer's request. 
Adaptive control device. 
Thermal displacement compen- 
sator. 

Self-diagnosis function. 

Tool break detector. 

Number of tools stored in ma- 
gazine up to 40. 
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Lathe 


TOMEC Series TMC-3. TMC 
CNC Lathe 





Nakamura-Tome Precision Industry Co.. Ltd. 


This portion carnmes an aspect which makes Nakamura- 
Tome first again. A rigid spindle of large diameter has 
two-pomt suspension for the very highest rotational 
accuracy: The spindle is supported by a pair of angular 
contact bearings and super-precaision double+ow cylindri- 
cal roller bearings in the front and super-precasion dJouble- 
row cylindrical roller bearings in the rear 


Rugged Box-Type Headstock Houses No Speed Gears 

All speed gears are wswlated from the headstock. The 
absence of gears in the headstock makes for temperature 
stability and quiet operation, This unique design virtually 
eliminates the inaccuracies inherted from heat and 
vibration to be generated in headstock gearboxes. The 
final spindle drive from the main motor through the 
transmussion unit separately furnished via multi vee 
belts guarantees smooth rotational stability even at the 
highest speeds and heanest cutting loads 


DC Spindle Drive to Suite Your Exact Job Requirement 

The optimum spindle speed is selectable through an 
SCR controiled DC Motor with auto-shifting transmission 
unit. This arrangement optimizes individual cutting 
effimency through rpm with due torque or sufficient 
power to meet with production needs. The infinitely 
variable DC motor also provides the facility of constant 
surtace speeds in combination with a highly sophasticated 
CNC function increasing tool life and giving consistent 
surface finshes. 





TMC.3 


Massive Torque-Tube Bed for Stability 


The strong “Torque-Tube Bed™ ensures high rigidity 
of TMC-3 and TMC-4 and allows “chatter-free™ turning 


without risk 


The slideways are hardened and ground and coated 
with “TURCITE B.~ Fluorine type plastic which makes 
the constant machining of top quality parts possible. 


12 Tools on Massive Disc Turret Designed Unique to 
Minimize Setup Time 

Each tool holder is easily mounted on a disc type 
turret by fastening only one screw. This quick<hange 
tooling minimizes setup time. A precision curvic coupling 
ensures super accurate positioning and powerful hydraulic 
clamping is provided for heavy cutting loads. The bi- 
directional indexing turret always takes the shortest route 
to the next station. 


Powerful Slide Feed Unit 

The reliable hightorque DC servo motors and massive 
ball screws are mated to provide the maximum thrust 
required for large bore drilling and for high speed turning 
with ceramic tools. 


Compact Design for Easier Operation 

Operator's panels, swingout type, are designed to 
allow easy access to the operator. Also provisions have 
been made for instant identification of the cause of any 
malfunction as well as for fast and simplified repair. 


The 60 degree slant bed design allows easy chip disposal 
and provides ideal operator access for chuck loading and 
unloading. The chip tank which is located away from the 
bed ensures there are no problems with temperature in- 
creases from hot swarf. An optional chip conveyor is 
available along the front area with no infringement on 
operator's access for operation. 








Slide-In Type Tailstock: This hydraulically actuated 
and ‘ape controllable “Slide-In™ type tailstock allows 
instant machine conversion for shaft work. 

Parts Unioader: This attachment, hydraulically oper- 
ated and programmable. carries the cut-off workpiece 
away from the machining area automatically onto the 
chute. 
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Model LC30 
Numerically Controlled Lathe 


Okuma Machinery Works Lid. 





Easy Loading Easy Tool Changing 
Easy Chip Handling. 

Bet vou can't find a begger or better | ><tation turret 
in as class. Enough well-supported tools to tackle practi- 
cally any job. skspandexing m esther direction with an 
ultra-accurate coupling, and pienty of power — 22 KW 30 
mun. rated DC drwe — for real metal hogging. plus con- 
Stamt surface speeds for time tmushes im practically any 
maternal’ 

The extreme structural mgidity guarantees massive. 
precise cuts without a shucder 

All m a downsized, specesaving package together with 
Okuma’s world-renowned CNC (OSP 3000L). It you need 
flexibility, tremendous capacity and extraordinary ease 
of operation, the answer is Okuma 


The LC30 senes offers powerful chucking im a con- 
venient 23x15 control model, the 1ST. 

A taistock ws available as the 1SC model. The 2ST 
mode! of the senes features smultaneous 4axis control 
for twice the productivity trom 2 saddles. 





ISC Moda 








Features 
* Vi2 Bag Turret 
© Complete flexibility from Il<tation permanent 


set-up saves time and slashes costs 
© Consistently powerful, stable cuts from heavy<duty 
clamping system 4500 kg with large diameter coupling 
© Time.and moneysaving skipandex system insures 
maximum uptime. No “station” stops along the way. 
® indexes im either direction. Indexing time: 2 sec. 
(face to face) 


* Poweful DC Drive Motor 


The husky main motor (DC 22 kw) provides powerful 
Grive for shorter chucking time and longer tool life. 
Standard<quipped on the 2<addle model (2ST) is a DC 
30 kw motor. All the muscle you need for real hogging. 


* 3-Pomt Spindle Support 
The 3-point spindle support developed by Okuma has 
been acclaimed for the tremendous rigidity it offers 
across hugh speeds im heavy »ogging. Double-zow Cylin- 
drical Roller Bearings and Angular Thrust Ball Bearings 
insure stable cuts at up to 3000 rpm. The 77 mm spindle 
bore enables you to handle bar work too. 
Spindle dia.: 120 mm 
Spindle bore: 77 mm 


* Rugged, Rigid Bed Construction 

This special Okuma designed slant bed and overall 
construction are solid throughout. Chips fall directly 
from the cutting point or bed to the optional chip con- 
veyor below. The distance from the spindle center to bed 
sliding ways is minimal despite the size of the massive 
12 tation turret. 


* Extreme Precision — Maximum Accuracy Always 

© X, Z ways are ground and hardened, with force-feed 
lubrication, so as to maintain high accuracy under 
hears of heavy operation. 


© Pinpoint positioning accuracy from ultraprecise ball 
screw action 
Force-feed lubrication for long life. 


© Consistently close tolerances are possible because of 
the standard output increments of 0.001 mm on either 
axis (XZ). (Tape input: 0.01 mm) 


© High indexing accuracy, despite large turret size, close 
tolerances from use of very precise coupling action. 


Shde Repeatability a ere 20.001 mm 
Zaxis..... 20 002 mm 
Slide Thrus: (15 min. rating): Xaxis........ 850 kg 
a 1500 kg 
Turrets Index Accuracy 21.5 seconds of arc 
Turret Clamping Force 4500 kg 


Turret Index Speed 
Max. Allowable Weight 
on Spindle, incl. chuck 


2 seconds per position 
180 kg (chucking work) 











Model LC20-2S 
4-Axis CNC Chucker 





Okuma Machinery Works Lid. 


* 16 tools for virtually unlimited turning flexibility 
multupletot work 

@ Simultaneous OD/ID cuts on 2 independent slides. 

® NC robot for automatic setup and removal of various 
work. 

® Auto work gaging system for tool offset automation 
and control of work dimensioning. 

® Safe. continuous operation. thanks to Okuma Moni- 
tonng Systems 

° Full nNexibility 
CNC 
The OSP3000 ws a minicomputer-based CNC series 

featuring not only the conventional NC functions but 

many other unique Okuma systems. Controlling the 

mactune through a full array of cost-efficient software, 

this OSP3000L can be expanded, continually updated 

and adapted in terms of diverse specifications 


new Okuma OSP3000L 


trom the 


Specifications 
Swing over bed ..... 00mm 
Max. turning dia. x length . .0300 x 230 mm 
Type of spindle nose ASA Al 
Spindle bore diameter . . | .....02 mm 
Number of spindle speeds Stepless x 2 (Auto) 
Range of spindle speed . . 65 to 3500 rpm. 
Rapid traverse speed, N-axis ............. S$ m/min. 
Z-axis . 10 m/min. 


Type and No. of tool stations .. . . . Auto. vert. V8 + V8 
Main motor . DC 15/22 kW (Cont 30 min) 


Try this cost-efficient Okuma programmable robot. 
idea! for multiple medium- or small-lot production. 

The machine control-unitized robot and turntable 
combination provide automatic setup and removal of 
ditferent types of work. The savings in time and labor 
are immense 


* Minimizes setup and removal time 
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* No congestion at front of machine. Allows complete 
Operator access as desired . 

* Programmable robot arm offers a wide selection of 
positions to fit with any process. 

* Your choice of horizontal attitudes, positioning heights. 

* Extremely easy, flexible maneuverability from tape 
operation and teach control (playback). Easily taught 
on the job. 

* Simple robot movements from the turntable. 

* Fully unitized control of the machine and robot 
operations under Okuma’s own OSP 3000L CNC 
control. 


Okuma Robot Specifications 

Load capacity 

S$ kg x 2, 10 kg x |! (Chuck work: usually double hand) 
Work piece size 


620— 6150 x 120 mm (Chuck work) 
620—90100 x 500 mm (between-centers work) 


Accuracy 

Positioning accuracy .............. 20.15 mm 
Absorption of eccentricity ............. +1 mm 
Absorption of deflection...................215° 
Automatic Work Gaging System 


The superlative Okuma gaging system can provide 
fuller automation for long or short runs. Okuma's out- 
standing reliability, innovative and rich array of soft- 
ware are the reasons why this efficient measuring system 
brings the day of full automation a giant step closer. 

* The work gaging system using the unique touch sensor 
works off the Okuma OSP absolute coordinate system. 
Thus, high reliability is achieved without the need for 
a special detector (magnescale, inductosyn, etc.). 

* Just one gaging head is used to measure workpiece 
OD, ID and end face. And the high-precision sensing 
switch and switch for over travel protection have a 
very simple, built«n construction. 

* The OSP software handling provides immediate feed- 
back of the measured data. The results are translated 
directly into accurate offsets. No manual operations 
are needed to measure. 












Press 


NCT COMA Series 
Triple Track Turret Punch Press 


Tool and Tool Guide 
The punch and dic. exactly aligned. represent a single 





Amada Company, Lid 


Turret Punch Press with “Yaw-Free™ Bridge Frame 
Coastruction 

The COMA press frame os a bridge-type. welded stec! 
demgn. closed at the sdes. This frame ressts without 


deflecuon the opposing forces arisng during operation 


and clummates the “yawine™ usually associated with C- 
shape frames. The results are extreme accuracy and 
consderable lengthening o! the tool service life 

In addition. no special foundations are required for 
COMA series presses — an additional advantage resulting 
from the deugn of the frame 





Triple-Track Turret with 32 to 72 Tool Positions 

The triple-track turret car accommodate up to 72 
standard tools. When set up for the production program 
im use at any wven moment. it 1s possible (0 execute most 
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operations without extensive interruptions for tool- 

changing 

The turret can rotate m both directions so that the 


shortest, and thus the quickest 


ivol position | 


path trom momentary 
work position can be selected 
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unit. Thr slong with the long tool guides and in con- 
junction with the stable budge frame construction (no 
deflection) results in unusually long service life for the 
tools 

The tools are manufactured from high-alloyed tool 
steel and can be resharpened without difficulty. The 
adjustment feature on the punch head makes it possible 
to maintain proper punch height after sharpening. 

The punch guide fixes the blank in piace before the 
actual punching operation is begun. After completion of 
the punch cycle, the tool is first retracted from the 
blank followed by the tool guide. This is particularly ad- 
vantageous when punching thin sheeting at close imtervais. 
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Tool Track Selection 

The selection of the tool track is 
pre-programmed when punching the 
paper tape ar ““us is regy"lated auto- 
matically du ug operation. A double- 
action pneumatic cylinder positions 
the ram striker over the desired track 
Safety switches keep the ram from 
striking unless it ss correctly aligned 





DC Servo Motors 

The blank is positioned exactly for punching by means 
of DC servomotors which postion the work table. which 
is suspended in two linear ball bearings. The entire table 
rests on tempered dovetail guides. 





Tool Lift 


To make it easier for the operator to change out the 











larger tools. a pneumatic lift is prowided ower the tool 
change pomt. A slow adjustment speed is provided to 
lower the tool gradually mto the turret guides. 
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economuc effectiveness rc | JO K6 T203 (102) 
of an NC machine is based on mo. G 72 85000 
its efficiency. In order to keep ca 61 
efficiency as high as possible, 
the models in Amada’s COMA In addition to above basic programs, the multiple 
senes are equipped with a de- product punching function which increases the produc 
fect diagnosis system. Each sub-system connected to the tivity of small products is available as a standard soft 
machine's cable harness can be checked individually. ware 
Technical Data for COMA 
Triple- Track Turret Punch Press 


coma $0 60 72 
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CNC Control i 
The COMA triple-turret punch presses utilize computer = 
numerical control. CNC makes for far greater flexibility 
im comparison to “hard wired™ NC systems; quick and 
smple re-prueramnung we additional advantages of this le RR = senna ti OY 3? 
demen. The need for lone. complicated programs is elli- ean — — 
ninated with CNC control The computer executes all fn 
<siculahions and considers the track positioning of the _— 
ram sirmaer 
The tollowimg programming examples show how un- 


s hoe & . ‘ 
mMmnasties Te OS Prog: sims are 
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Specificatrons 
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COMA-5040-72 | COMA-505G-72 | COMA-5O-50-S¢ 
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Capacity (ton) $9 $0 $0 
Maa plate are (mm) 1525 « 3460 1.270 « 3460 1.270 « 2.540 
Max plate hack ness | mm) 6.35 635 6.35 
Powtomung accuracy (mm) 2015 20.15 20.15 
Turret toc —apacsty 72 72 72 
Tatée travel peed ( m/mm) $0 $0 $4 
Huts per manute som 24mm moves) 200 200 200 
Terret speeds rpm) 30 (Ordwecnond) 30 ( be éuwecvons 0 | be<urectsona!l} 
Ram strokcs per Mm gw ic 309 300 300 
Automata repowlonung sarard standard | stancard 
Compressed as muppty (kg cm’) $7 $7 . $.7 
| Machine weight | fon) | 16.5 | 14.5 | 14.6 | 
CNC Specifications 
Number of simultaneously controlled axes 3 axes 


Programsmung format EIA or [SO code, standard, with 
Strack paper tape 
Programme mode. Incremental and absolute, integrated 





Smallesi input increment 0.01 mm 

Max. programmabie dimension 99 999 99 mm 

Sequence number 3<dagst 

Paper tape code EIA. [SO word address system 

Punch functions G 2 digit 

Tool functions T 3 digit 

Auxihary functions M 2 digit 

Manual input Direct at control console 

Paper tape reader Photoelectric, 200 characters/sec 

Zero-pomt return ... Manual with push+duttons or 

Model. Fanuc 200-08 through programmed order 

Memory capacity 16 kw (standard) Block check .. With check bit on paper tape 

Cimensions 1000 mm long x 500 mm deep x Block skip Switched at control console 

1760 mm high Warning signais Programme error, Excess tempe- 

| set. control cabwet 960 mm jong x 500 mm deep x rature, Overtravel, Servo alarm. 
1760 mm high Sequence error 











Electric Discharging Machine 


Model DP35B with JAPTHlP 
Precrmon EDM Machane 





JAPAX Inc. 


3- aus Degstal Comtro! «ith Latest Technologes and 

Concepts for High Performance NC Operation 

The equipment siso includes the JAPTOIP, an NC 
equipment mich im novel functions mouding playback 
funcnon, realizing full automatic NC-EDM 


Mai Features 

© Playback function is the core of automation in machin- 
img setup amc umalienoed operation 

Sade machimung. enlarged machinong, and taper machin- 
img made ¢335 

The M function, commanding operations other than 
NC teed of the table, has realized full automatic opera- 
non with such functions as commanding ON-OFF of 
electrical discharge, calling of machming conditions. 
ON-OFF of dielectric fuid, etc 

Automatic Comtact powutioning function frees operators 
from exacting posstsoning work 

Automatic Orgyn return function 

Equipped with MYSEL I! program controlled EDM 
Data Analysis and Processing Uns 


The flow of operations s substantially changed by 
state~<t -theart \C equipment 


Effect of NC-EDM (JAPTO2P NC Unit) 


Alunment clectrode changing’ Fas and accurate 
alignment made possible by the presetter. Automatic 


electrode changing by the AEl (optional) 

Positioning: Automatic powtioning by centering 
function and automatic edge finding function permit 
high accuracy |um step positioning. Return to reference 
pomt us also mace casv by the ongin return function 








Selection of machining conditions: The automatic 
reciprocation control, current density control, and pre- 
setting function of machining conditions by the MYSEL 
I] permuts programmed selection of machuning parameters 
during continuous aulomatik operation. Maxumum sieps 
of selectable progams § steps 

Axial control: Efficient side machining. Programmed 
pat> can be enlarged, contracted or tapered 

Modification of machining results (Effect of playback 
function): Easy measurement during/after machining 
Correction of dimensions i easy using the playback func- 
tion 

Electrode generation & modification: Electrode modi- 
fication by reversed discharge. Smali<iameter electrode 
can be generated with the spindie head (option) and the 
X-Y servo. 

Programming: MDI and paper tape input. Playback 
input 1s without programming. Dweil input for each block 
Continuous automatic operation of complex processes 
and multiple jobs. 120 hrs memory function for power 
shutdowns. 











Specifications (Unst mm) 

Mode! DPi0 DP20 | DP3SB | DPSS | pPss sis 

Bork tte Ba be 150 « 240 420% 260 600 « 350 7 700 « $00 T 1.000 « oo. 

Work unk ® « Ds HH) Suh) a 3408 200 550 « 360 « 200 500 « 500 « 300 1.200 « 750% 500 1.900 « 1.050 « 709) 

Tattc tere tra 200 250 300 $00 1.300 

Table lorgriudins travel 1 iso 200 400 600 

Ram «<n ve Servo) $0 (Degital servo) (Denali ero, (Digrtal servo) | Digrtal servo) 

Manual) 150 2 250 2$0 430 | 

Maximum cle trode eeght & 0 i$ 7$ i150 $a0 ) 

Ourude domeneons 8 «Ds MH) 925 « OS* « | S80 $80 « $50 « 2.010 1.325 1,400" 2.415 1.800 x 1.500 « 3.0003.360x 2. 750x 3.830 

Newegg | ow 700 | 1.400 | 4.500 | 00) | 
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Modei LS350A 
High Accuracy. Low Cou WaeC ut EDM Mache 





JAPAX Inc 


Hagh stadbday hgh performance mechanical 
charactermtsc assure high accuracy) yet easy operation 
The LS3SOA features hugh accuracy and high stability 
mechanical Somstructuoms Dull Lo permut easy operation 


Highly systematized warous functions. represented by 
wach unets as the Control Una JAPTSE, m which high 
evel fumctooms are stancardized. and the JAPT Auto 


Programmung Unc JAPT~A E. which offers software of 


new concept. hawe been evolved shout LSISOA Wire um 


t DM Mav hene 








Pursuit of High Accuracy 


workpiece powtively. Rugged construction easily supports balance mechanism. the guide moves smoothly anc 
seavy loads Large diameter ball screws and quality roller accurately for a long period of time 
Specifications (Unit mm) 
—_ —_— -— -_— —— > ——— —_ a = —7 
Wake LS2S50A LS3594 LSSOOA LS800A LS) 000A 


Masimum Jomenwut 





An Accurate “C Table 


Pre cior rower gu [24 and x TCw" 


transport the 





gwses TeMlam COTcianl b.culacy ONT 1OMg OpeTstIOMm 
(Ball screws are supported at both ends to provide mp 
cny 


* Dee System 
Motor moverneni of igen (40 mucrosch) mcrement : 
detected (o msure s.curate snd snooth mactuning 


* Lead Screw Pitch Error Compensation 
Workmece s measured at the actual xtup potion 
permuttinmg correction of powtsonal errors 


* Rapd Workpeece Table 

Even when a heavy workpeece is loaded and Gampec 
taghtly. the rugged table exhibits no displacement. | 
accurately mamas the workpiece powmtion over a lom 
tame span 


* Uniguelyshaped sapphure wire guides retaim the wir 

laterally m all directions 

They are made of low friction material and are spaced 
to prevent any appreciable clack of the wire. Thee 
features permut large accurate taper angles to be readily 
mactuned The guide mechanism permits easy operatior 
and sufficent flushing without affecting the stable wire 
running 


Pursuit of Easy Operation 
Dagital Display 

The X, Y table movement is displayed in the incremen: 
of igen. By means of a selector switch, block No. and 
table speed durimg machuning are displayed. enabling a 
operator tc know machining condition at a glance 


Pursuit of Stability 
* Continuous Stable Machining 

Japax’s Cleart ut unit, peerless in the world, does 
adaptive control according as gap condition, permutting 
hugh accuracy and many hours’ stable, yet high speec 
continuous machining. 


* Rigid Upper Arm 
The upper guide moves vertically according a5 work 
piece thickness. With high accuracy roller guide and spring 








o— 





400% 500412 





. an 


$00 « 600 « 150 1.000 « 600% 150 | «60a 15 


ewkpeve (We D&M) 

Matimum *ee Sork pwr on 200 yom oO) on 

ee 

T hie ‘racers . 230 ex cw cc. 

Tabte longitudinal ‘ra $ 3$0 SO vn 
bable Srila emer amen 7 wl 08 » 00 »~i 

wi’ 

Deturde Jimensn even Mos ' 660 $ai1.110 01876 1.62541.53001. 765 2305 «2060016599 05% > 660416 
\c’ wer), . wo 1 800 4 sae) 
i . = 4 — — = A. ——E~w o | 
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Unit/Attachment 


Leading Manufacturer of Lathe Chucks 





Kicagewe Iron Works Co., Lid. 


Samce owr compary had Seen established by the present 
churman. Mr. Jitswo Kitagewa a5 2 private company &@ 
i918 and woceeded mu the moorporation mw 194! as 
Kaagewa fron Works Co. Lid. we have made raped prog- 
ress broadly m three Goisions of the machumery icon- 
Sruction and machune to ts accessories). the won casting 
imechamite co won) and the howmng (pretabricoted 
houses and howsng wte preparation) over forty years. Tae 
sales amount for the 196! fiscal year (Sep. 21, 1980 to 
Sep. 20. 1961) @ gotmg to exceed largely the estimate 
=? thousand ctullon yer 

We have wa plants. namely bead office plant. Tokvo 
and Wakayama plants as 2 machemery plant Shemokawabe 
and Nakase plants 25 a cast won plant and Kozan plant 
a3 a pretabricated house plant. and newly Sul! Motoyare 
plant will start in operation on September 198! a5 a lathe 
chuck special plant for the exportation mainly. In each 
factory a lot of machesung centers and industrial robots 
are now im work and under the high quality and the mam 
production, all about 1300 employees deliver the KITA- 
GAWASrand supenor products toward all over the world 
market. In particular, owr company proves the com 
petitive price and the hugher quality to be a leading maker 
ot mactane tools such as various lathe chucks including 
manual and power chucks. various \C cotary tables in- 
cluding preaon mdexing heads. m addition pallet 
changers relating to & machining center. m the world 


market as well as in Japan 


On convenience of paper. we will explain as below with 
lamet to the mam products m relation to the exportation 
whach gan popularity from the abroad 
The management and staff at Kitagawa are dedicated 
to comtributilon eth Kitagawa own preciion machine 
tool technics m this most expectable field for the enlarge 
ment of future Susimess. Your sustained support and 
patronage will be welcomed 


Ag Operated | arwersal Fromt<nd Check 
Model UVE-K 


UVEIGOK (6°) tw UVESOOK (3) ) are made @ sores 
and moreover the large Gia. thrutiole chuck, of which 
jaw stroke is go less than | inch. 6 manefectered with 
a large lot for mactunmg threads of off digging pipe. We 
are ready to response them 25 soon 25 yOu contact us if 
you have some inquiries abou! the lathe chucks 











High Speed Thru bole Power Chuck 
Model HOB 





Using the special alloy on all the chuck body and wws 
making an induction hardening on the body siding face 
and grinding them completely. thus chuck  desmgned and 
manufactured with the carefull attention to the accuracy 
maintenance and the durability Moreover the sable 


maintenance of the tugh gripping force m hugh speed 
rotauon « characterized remarkab!y 
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Utr rtagh Speed Thru-hote Power Chuck 


Model HOH 
To keep the erippetg force = ¢ range of ultra hap 
spec ¥ at ” "Pur * *" ncor pe 3ics the Own *r bai 
ance weg. Sy whch the recuctior | the EPR 


force by centrefugal force can be compensated. On HOH 
6”. center Sore 33am). the max. revolution can after 


: ~ 


to 6700 rom 








Litra High Speed Thru hole Hy draulsc Cy tinder 
Model F 





it w= the F type ultra hugh speed cylinder efuch has 
been developed ‘or HOB type high speed thru tole 
check and HOH type witra high weed thrutole Chuck 
Thus cylinder has the self coolant system Dy means of the 
mocorporated fan and accordingly © & wnnecemary to 
furnish the of coolant device separately. This mupkes a 
remarkabdic tall in the wmvestment cost possDly 





\C rotary Table Model \RT 
‘ ont rol Law for “i rotary Table Model MAC 


Owe es wole nge he table du ~ >See th 
12*Omm. " phic serees ore marutactured com 
pletely af 3 Manda ype The spendie Dearing gets the 


fs apes. Vructure and the 
s2opies eith large mod 


enoceuent hugh 1. @eny Cue 
~e haghest oa 


uPie ‘ead « ™ Indewre accuracy & 





within = 2 sec. Additionally the use of contra unit of 
SUPER-MAC could perform the accuracy within ¢ 5 sec 
due to Ms compenssting mechanism. The control unm 
SUPER-MAC is the low com and reliable singe spuncke 
NC equipment developed for the exclusive wie of NC 


mora tape 








Pallet Changer and Pallet Magazine 





Our company. a5 2 mechine tool maker concerning 
3 machumng center. o also designing and manufacturing 
various kinds of pallet changers and pallet magazines for 
the vertical as weil as the horizontal machunang bendes “WC 
rotary tabie 




















SCIENCE AND TECHNOLOGY 


CURRENT TRENDS OF MACHINERY INDUSTRY 


Tokyo DIGEST OF JAPANESE INDUSTRY AND TECHNOLOGY in English No 164, 1981 pp 82-88 


(Article by Shigenari Tsuruoka, Economic Research Institute, Japan Society for 


the Promotion of Machine Industry] 
{Text ] 


Current Status of Japanese Machinery Industry; 
International Co7aparison 





Comparing the statistics of Major Nations, 
current status of Japanese machinery industry 
will be presented in my lecture. Oil crisis in 1973 
hit the world to slow down the economic growth 
of leading nations, including Japan, as the Tabie | 
shows. It is, however. pointed out that Japanese 
economic growth in average for the 1973-79 
period marked the highest among those leading 
nations. This fact contributed to the consolida- 
tion of the Japanese machinery industry. It is the 
period when even Japanese businessmen were 
fully conscious of comparative strength of the 
Japanese machinery industry. Generally it is said 
that the Japanese machinery industry is com- 
petitive in the international market. And the 
value of the Japan’s machinery export amounted 
to as muc.i as 61 percent of her total export value 
in 1979 (see the Table 4). The transportation and 
electric machinery are major sectors for the 
export market. 

Japan's industrial structure is in the process of 
further changing. In 1975 the portion of the 
machinery industry in the Japanese manufac- 
turing industry was 28 percent and it is estimated 
that in 1985 the machinery :ndustry will account 
for 32.9 percent in the japanese manufacturing 
industry. This could cause another trade friction. 


if a substantial portion of such an expanded 
production is to be exported. 

In 1970s Japan has been expenencing the 
remarkable increase in its market share, while the 
respective market shares of West Germany and 
the U.S.A. have been declining. With reference to 
composition of machinery exports by type of 
production, Japan exports automobiles, ships, 
radio and TV sets, in the order of percentages of 
total export amounts. 

Concerning the machinery import, Japan 
imports only little. According to the order of 
import amount, the first is electric machines 
such as semi<onductors and electronic parts. Also 
it umports other general machinery, and business 
machines including large-size computers. 


Table 1. Economic Growth Rate in Major Nations 











(Unit: %) 
Japan %U.S.A. F.8.¢. T.£. France italy 
ig73 10.0 5.5 4.3 8.0 5.4 7.0 
ig7é - 0.5 - 1.4 0.4 - i.* 2.8 4.1 
i975 1.4 - i.5 - 1.8 - 0.7 0.3 - 3.6 
ig76 6.5 5.9 5.5 3.6 4.9 5.9 
ig”? 5.4 $.3 2.6 2.9 2.9 1.9 
ig76 6.5 4.4 5.5 2.4 5.3 2.6 
i979 5.9 2.5 4.4 eS 3.2 ©. .0 
1975-79 4.0 2.5 2.3 0.9 2.9 2.6 
(average. 














Remarks: Japan: new SNA; U.S.A. and F.R.G.: GNP: U.K. and 
Italy: GDP; France: GDP based upon SNA. 











Table 2. Machinery Industry in National Economy 


(1978) 



































Japan U.S.A F.R.C. 
SDP GRP GDP 
1,000 $ i ,00O < 2,000 q 
Billion US$ zillion US$ million US$ 
Gross product 1,055 100.0 2,108 100.0 700 1%W.0 
Primary industry 50 4.6 64 3.2 19 2.6 
Secondary industry 535 37.5 664 31.5 289 41.3 
— 305 29.0 510 24.2 261 37.2 
oe 105 9.9 171 8.1 102 14.5 
Tertiary incustry 608 57.7 1,379 65.4 392 56.1 
1 USS = ¥194.60 1 USS = 1.826 D.M. 





Remarks: (1) Primary industry: Agriculture, Forestry and Fishery 


industry: Mining, Manufacturing and Construction 
Tertiary industry: Industries other than the above 





Growth of Post-War Japanese Economy 


and Machinery Industry 








Japanese economy has experienced many 


gu 


(2) Some of the numbers for U.S.A. and F.R.G. are estimates. 
changes after the Second World War. According 
to the characteristic of its structural changes, the 
periods will be able to be devided as follows; 

1945-55: This decade was for the reconstruction 



































Table 3. Shipments of Machinery Industry (1977) 
Japan U.S.A F.3.G. 

Million < Million 4 Million < 
uss uss uss 

Total 183,508 100.0 404,076 100.0 142,994 100.0 

General machinery 47,397 25.8 119,008 23.4 46,646 32.8 

Electric sachinery 56.147 30.6 85.759 21.2 39,885 27.9 

grey 71,056 38.7 | 170,739 42.3 50,622 35.4 

eo 3,706 4.9 28.570 7.1 5,641 3-9 

1 US$ = €240.00 i USS = 2.1050 D.M 




















Remark : For F.R.G.. the shipments of corporations with 20 employees or more were revised to indicate 
the total shipments of all the corporations on the basis of the number of employees. 


of the Japanese economy to become independent. 
For this, the priority was given to the energy 
industry and the basic material industry, such as 
for coal, steel, fertilizers, cement and power 
generation. The only thing exported during this 
decade was textile. 


1955-65: In 1956 the Japanese ship-building 
industry exceeded the U.K. counterpart by their 
production and became the biggest in the world. 

In the first half of this decade, precision 
machinery such as cameras and watches, and 
household appliances such as TV sets, electric 
washing machine and refrigerator were extensi- 
vely developed. They were replaced by auto- 
mobiles and machine tools in the second half. 

In this decade the Japanese economy exper- 
ienced the high growth, being supported by the 
then-arising technological innovation. Also, the 
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population enjoyed the large spread of consumer 
durable goods. And transistor radios, tape re- 
corders, ships were exported. 


1965-73: This period was characterized by the 
2nd High Growth Economic period of Japan. 
Until oil crisis occurred Japanese economy had 
enjoyed the very rapid economic growth. The 
automotive, housing, leisure, pollution-presenta- 
tion, fashion industries became steadily the major 
industries. Mainly exported were automobiles, 
office equipments and sophisticated electronics. 


1973- : After the oil crisis the Japanese econ- 
omy entered upon the low-growth period en- 
deavouring to adjust it to new worldly circum- 
stances. In this period plant engineering became 
rapidly the major industry with a considerable 
plant export. 











Underlying Reason for the Strength of 
the Japanese Machinery Industry 





Why is the Japanese machinery industry strong? 
This is the very question posed frequently. But it 
is not so easy to answer this question. Generally 
it is said that the Japanese machinery industry 
succeeded in adapting good technology, realizing 
high labor productivity and introducing elec- 
tronics. No doubt, these elements contributed 
and are contributing to the strength of the Japa- 
nese machinery industry. But it is difficult to 
recognize how much the respective element does 
contribute to it 

Good technology may be divided into two 
aspects: design technology, production tech- 
nology. Two combine to upgrade quality and 
function of products while they also realize the 
lower price. Especially after 1973, the new 
worldly economic condition enforced the Japa- 
nese industry to raise labor productivity. The 


Table 4. Exports of Machinery 





Table S$. Long-term Prospects of Industrial Structure 
— Machinery Industry in Manufacturing Industry 


(Unit: billion yen) 














1970 i974 1975 1965 
A Manufacturing : 
industry 125.4 155.5 143.0 266.3 
5 Machinery 
industry 32.5 44.4 40.0 88.5 
B/j/a(#) 25.8 28.6 28.0 32.9 























number of female workers spontaneously leaving 
the company has not been replenished. otherwise 
industrial robots in large quantity have been 
introduced, which have been contnbuting to the 
higher labor productivity. To date, 75,000 robots, 
which is 80 percent of the number of industrial 
robots in the world, are operating in Japan. And 
it is estimated that the number will increase 
drastically in the coming decade. 


Introduction of electronics into machinery 
industry is characteristic of the Japanese machin- 









































(1979) 
Japan U.S.A P.R.G. 
Milliou ‘ Million ‘ Million 4 
uss uss uss 
Total export value 102,801 181 , 802 159,398 
Total machinery (61.0) (44.6) (50.7) 
export 62,704 100.0 64,779 100.0 80,783 100.0 
General machinery 13,850 22.1 44,741 52.8 30, 50€ 37.8 
Blectric machinery 16,361 26.1 8,635 10.2 16,908 20.9 
Trensportation 
eachinety 26,775 42.7 25.750 30.4 29,889 37.0 
Preciei 
a0 vend 5,718 9.1 5,653 6.6 3,480 4.3 
1 038 = £240.00 1 USS = 1.8329 D.x. 








Remark « Figures in parentheses are the ratios of machinery export against total export. 
Table 6. Market Shares of Major Machinery Exporting Countries 


(Unit: million USS) 


























1965 1970 1973 1975 1976 | 1977 
OECD 41.325 62.185 148.499 221.712 251.015 | 266 .852 
F.R.G. 25.4 20.4 22.3 19.8 20.3 20.7 
U.S.A. 21.2 22.8 19.6 21.5 20.6 18.6 
Japan 7.0 10.3 13.1 13.2 15.3 16.8 
France 6.7 7.4 8.0 8.9 8.6 8.6 
U.K. 14.0 10.1 8.5 8.6 7.6 7.9 























Table 7. Composition of Machinery Exports by Type of Product 


1977 (Unit: million USS, %) 





























r | 
| No. | No. 2 No. 3 No. 4 No. § 
automobiles | ships | radio receivers & other machines optical equipment 
| TV sets & measuring instru 
Japan 60.0 ments 
14,65? (30.4) 8.129 (16.8) | 5,892 (12.2) 4,282 (8.9) 2,643 (5.3) 
a automobiles | other machines | aircrafts other electric business machines 
USA. 45.3 machines 
| 11,797 ¢22.1) 8,384 (15.7) 5.866 (11.0) 4,593 (8.6) 3,645 (6.8) 
automobiles other machines | other electric special industrial prime movers 
FRG. 503 machines machines 
16,568 (28.0) | 11,694 (19.7) 3,823 (6.4) 3,316 (5.6) 3,107 (5.2) 
- automobiles | other machines other electric. heavy electric prime movers 
France 50.3 | machines machinery 
| 7,728 (31.4) 4,029 (16.3) 1,573 (6.4) 1,380 (5.6) 1,336 (5.4) 
—_—— - - 
| automobiles other machines prime movers special industrial other electric 
| UK. : machines machines 
| | 4.667 (20.7) | 3,517 (15.6) 2,203 (9.8) 1,844 (8.2) 1,471 (6.5) 








*Percentage of machinery export against total export. 


Table 8. Composition of Machinery Imports by Type of Product of Major Machinery Importing Country 
1977 (Unit: million USS, %) 
































I x | No. | Ne. 2 No. 3 No. 4 No. $ 
iz | other electric other machines business machines optical equipments prime movers 
| | machines & measuring instru- 
Japan 6.8 vents 
1 738 (15.3) 735 (15.2) 603 (12.5) 411 (8.5) 406 (8.4) 
| automobiles radio receivers & other electric other machines prime movers 
USA. 26.1 TV sets machines 
| 17,529 (45.5) 3,749 (9.7) 2,798 (7.3) 2.667 (6.9) 2,247 (5.8) 
if automobiles other machines other electric business machines radio receivers & 
FRG. 208 machines TV sets 
5,019 (24.4) 2,847 (13.6) 2,294 (10.5) 1,531 (7.3) 1,297 (6.2) 
| automobiles | other machines other electric business machines prime movers 
France | machines 
3,847 (22.5) 2,953 417.3) 1,559 (9.1) 1,188 (7.0) 1,086 (6.4) 
| automobiles other machines business machines special industrial other electric 
U.K. | machines machines 
L 3,636 (23.4) 2.142 (13.8) 1,428 (9.2) 1,406 (9.0) 1,337 (8.6) 








*Percentage of machinery import against total umport. 
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ery industry. It has contributed to upgrading 
products. For instance, as much as 2 percent of 
production cost of the automotive industry is 
spent for electronics. Other examples include 
calculators, sewing machines, scales, cash regis- 
ters, automatic vendors, copying machines, agn- 
cultural and medical equipments. 





Future Prospect 





What about the Japanese machinery industry 
jn the near future? With the reference to this ques- 
tion rather optimistic forecasts are prevailing, 
which are founding on the last steady progress 
and relative strength of the Japanese machinery 
industry. The Japanese machinery will remain in 
the favorable position it enjoys now, provided 
that no new machine will be launched in the 
international market in 1980s. 

There appears a tendency for the world’s 
machinery industry to go through the re-struc- 
turing, including the automotive industry. Through 


cSO: 4120/74 
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Table 9. Number of Female Workers in Electronics & 
Electrical Manufacturers 























1972 1973 1976 1375 177 
9.051 7,537 € OF 4,66) 4.233 
wa tacks Q@o.8) (9.3) (86) (63) (5.8 
12,655 11,991 11,071 8.461 - 7.2% 
vOsuTEA (18.0) (27.0) (35.5) (22.5) (11.0) 
9,825 9,090 8,120 6,637 5.3 
Mateuehéte F (5.7 (19.6 (7.3) (4.8) (5) 
4.i28 4,376 3.5% 3,008 2.778 
Ss - ; 
= (43.5 (39.3 (32.3 (32.0 (23.3 
NEC 4,726 3.342 3,166 2.276 1. #16 
(13.6) (21.9) (39.6) (6-3 é.C 
. 5, pac 6,446 6,372 5.630 5. 160 
POSSESS (21.9 (21.6) (20. (26.0 (ie .c 
a 1,143 1,012 97 415 "8 
24.9 (22.0) (13.4) ( 9.7 { 7.6 
47.8% 44,401 39.36 31,126 27,677 
vets! (17.4) (26.1) (14.4) (11.5 (3c.7 
Remarks 1. Figures im parentheses are the percentage of wom- 


en workers against total employees. 

2. The numbers for Toshiba, Matseshita, Fujitsu in- 
clude a part of clerical women workers. The num- 
bers of 1976 for Matsushita and Fujitsu are esti- 


mates. 
Source: Japan Economic Journal, Nov. 25, 1976 


such a process, major companies of the Japanese 
machinery industry will play the leading role. 














